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LETTER 


FROM 


THE  SECRETARY  OF  WAR, 


TBAN8M1TT1NG 


The  report  of  the  commanding  officer  of  the  Watertown  Ar$enal  of  teste 
of  materials  for  industrial  and  other  purposes  made  at  said  arsenal 
during  the  fiscal  year  ended  June  30^  1893. 


Wab  Department, 
Washington,  D,  0.,  December  12, 1893. 

Sib:  In  compliance  with  law,  I  have  the  honor  to  herewith  transmit 
the  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
*' tests  of  iroD,  steel,  and  other  materials  for  industrial  purposes,"  made 
with  the  United  States  testing  machine  during  the  fiscal  year  ended 
June  30, 1893,  together  with  letter  of  the  Chief  of  Ordnance,  dated  the 
11th  instant,  submitting  the  same. 
Very  respectfiiUy, 

Danibl  8.  Lamont, 

Secretary  of  War. 

The  Spbakeb  of  the  House  of  Repbesbntatives. 


Watebtown  Absenal, 
Watertowny  Mass.,  December  1, 1893. 

Sib  :  I  have  the  honor  to  transmit  herewith,  in  compliance  with  the 
law,  the  following  report  of  tests  of  materials  made  at  this  arsenal 
during  the  fiscal  year  ended  June  30, 1893. 

The  total  number  of  specimens  tested  during  the  year  was  3,256, 
classified  as  follows : 

Gun  speoimenB 283 

For  Ordnance  Department 166 

For  other  Goyernment  departments 190 

Inyesti  gat  ive  tests 242 

Teats  for  private  parties 2, 366 

The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Beceived  during  the  year  for  private  tests 1, 837. 10 

Total  received 11,837.10 
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Amount  expended  for  Bervices  and  labor $7, 961. 46 

Amount  expended  for  light,  power,  tools,  implements,  and  material  for 
tests 3,875.64 

Total  expended : 11,837.10 

Pablic  tests  have  continaed  on  material  in  current  fabrication  in  the 
Ordnance  Department,  representing  steel  forgings  for  small  arms,  lield, 
siege,  and  seacoast  guns,  steel  castings  and  plates  for  gan  carriage 
work,  cast  iron  for  mortar  bodies,  and  cast  iron  for  gun  carriages,  shot 
and  shell  from  the  Watertown  Arsenal  foundry,  and  other  material  of 
miscellaneous  order. 

The  primary  object  in  making  these  tests  is  to  ascertain  whether  the 
specifications  for  physical  properties  are  met  and  the  metal  suitable  for 
acceptance.  Incidentally  they  furnish  a  record  of  the  ])rogress  in  iron 
and  steel  making  and  working,  and  supplement  investigative  inquiry 
directed  toward  the  improvement  of  metallurgical  products. 

Tests  have  been  made  for  private  parties  in  all  sections  of  the  coun- 
try, who  according  to  law  have  availed  themselves  of  the  use  of  the 
testing  machine  upon  defraying  the  actual  cost  of  makiug  their  tests. 
These  tests  are  made  upon  application  to  the  commanding  officer  of  the 
arsenal.  A  list  of  private  parties  for  whom  tests  were  made  during 
the  year  covered  by  this  report  is  appended  hereto. 

Among  the  investigative  tests  carried  on  during  the  year,  attention 
is  called  to  the  results  of  the  first  series  of  observations  which  have 
been  made  on  the  hydrostatic  test  of  the  8-inch  gun-tube  section, 
exposed  to  interior  pressures. 

The  diametrical  expansion  and  the  longitudinal  contraction  have 
been  determined' for  difierent  pressures. 

It  appears  that  the  observed  diametrical  expansions  closely  confirmed 
predicted  results.  The  longitudinal  contraction,  however,  is  found  to 
be  less  than  the  value  heretofore  assigned  to  it,  and  the  ratio  of  longi- 
tudinal contraction  to  diametrical  expansion,  instead  of  being  ^,  as  com- 
monly accepted,  appears  to  be  in  this  tube  ^i. 

This  ratio  was  confirmed  by  other  observations  made  on  a  plain  rec- 
tangular bar  of  steel  exposed  to  tensile  stresses. 

Other  tests  of  this  series  will  be  made  and  the  results  published  in 
the  next  annual  report. 

The  internal  strains  in  a  Harveyized  steel  bar  were  ascertained,  and 
the  hardened  exterior  was  shown  to  be  in  a  state  of  initial  compression, 
which  in  a  diametrical  direction  amounted  to  50,600  pounds  per  square 
inch. 

An  extensive  series  of  car  couplers  has  been  tested,  and  the  resulte 
are  contained  herein.    Eighteen  different  kinds  were  represented. 

The  couplers  were  of  the  vertical  plane,  Janney  type,  conforming  to 
the  contour  lines  adoped  by  the  master  car  builders.  The  differences 
among  the  several  kinds  pertained  largely  to  the  locking  devices. 
Drawbars  of  both  malleable  iron  and  steel  castings  were  submitted. 

The  bars  were  coupled  together  in  pairs  and  tested  by  tension.  There 
were  also  single-lug  tests  and  tests  of  the  drawbars.  The  knuckles 
during  the  latter  tests  were  removed  and  special  attachments  made  in 
the  testing  machine  whereby  the  strength  of  tb®  drawbars  was  deter- 
mined. The  manner  of  failure  of  these  coupler^  ^  ^^^^^  illustrated  by 
photographs. 

Additional  tests  of  brick  piers  were  luadp.  f^^®^  piers  were  laid 
up  to  illustrate  special  features  in  this  cW  *  ^  v^ork,  and  five  of  the 
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nnmber  after  testing  were  shipped  to  Chicago,  where  they  were  placed 
on  exhibition  at  the  World's  Cohimbinn  Exposition. 

The  piers  illustrated  the  variations  in  strength  and  rigidity  due  to 
the  kind  of  mortar  used,  and  to  the  manner  of  laying  tbe  bricks,  whether 
on  bed  or  on  edge,  and  also  the  tendency  of  a  smaller  pier  or  thinner 
wall  to  crush  a  larger  base  by  reason  of  the  transverse  fractures  of  the 
individual  bricks  in  the  larger  section. 

That  a  considerable  variation  in  the  properties  of  brick  work  may  be 
attained  is  well  shown  by  these  tests. 

Tests  of  leather,  rubber,  and  cotton  belting  have  been  made  in  widths 
from  2  to  30  inches. 

Single  and  double  leather  belting  was  tested,  also  4  atid  6  i^ly  rubber 
belting  and  3,  4,  and  6  ply  cotton  belting. 

After  ascertaining  the  strength  of  the  plain  samples  of  belting  and 
completing  observations  on  the  elastic  properties,  tests  were  m^e  of 
lacings,  belt  hooks,  and  plate  fasteners.  Cemented  scarf  joints  in  leather 
I  eltiug  possess  important  advantages  in  smoothness  of  running,  and 
this  style  of  joint  is  found  to  have  generally  as  great  strength  as  the 
better  class  of  laced  samples. 

The  principle  involved  in  good  lacing  seems  to  be  a  well-distributed 
load  over  the  full  width  of  the  belting,  and  this  requires  a  larger  num- 
ber of  lacings  than  are  commonly  used. 

The  strongest  laced  joint  requires  the  belting  to  fracture,  but  it  does 
not  follow  simply  because  the  belting  does  fracture  that  a  strong  joint 
has  been  made. 

When  a  small  number  of  lacings  are  used  the  concentration  of  load 
on  the  holes  is  too  great  for  obtaining  the  best  results;  the  maximum 
load  which  each  individual  hole  is  capable  of  enduring  is  reached,  and 
the  belting,  tearing  from  the  holes,  then  fails  in  detail.  This  describes 
the  manner  of  fracture  in  a  laced  specimen  in  any  event,  provided  the 
lacings  are  suf&ciently  strong,  but  increasing  the  number  of  lacings 
tends  toward  a  better  distribution  of  the  load  and  makes  the  stronger 
joint. 

How  far  this  principle  may  be  carried  and  still  improve  the  strength 
of  the  joint  is  shown  by  the  tests  of  some  12-inch  single-leather  sam- 
ples in  which  the  number  of  lacings  was  increased  from  eleven  to 
thirty-seven,  which  resulted  in  a  progressive  gain  in  strength  as  the 
number  of  lacings  was  increased. 

Tests  of  cordage  developed  the  strength  of  hemp  and  manila  ropes 
and  manila  hawsers;  also  observations  were  made  on  the  elastic  prop- 
erties of  the  material. 

Endurance  tests  of  rotating  shafts  have  been  continued  and  speci- 
mens examined  taken  from  bars  after  a  large  number  of  repeated 
stresses  have  been  received. 

In  connection  with  these  tests  some  very  remarkable  data  have  been 
developed  concerning  the  endurance  of  shafts  at  different  tempera- 
tures. Under  a  high-fiber  stress  and  a  rapid  speed  of  rotation,  there 
soon  follows  a  decided  increase  in  the  temperature  of  the  shaft,  unless 
means  are  employed  to  prevent  it. 

When  the  increase  in  temperature  was  allowed  to  go  on,  the  maxi- 
mum temperatures  ranging  between  300o  and  400°  P.,  there  was  a 
remarkable  gain  in  the  endurance  of  the  shafts  in  each  of  the  seven 
grades  of  carbon  experimented  with  over  the  endurance  of  those  bars 
which  were  kept  in  the  vicinity  of  or  below  a  temperature  of  lOO^  F. 
by  means  of  a  stream  of  cold  water  played  upon  the  shaft  thrgughout 
the  test. 
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This  branch  of  the  Babject  will  be  fully  investigated,  emx)loying  both 
higher  and  lower  temperatures  than  have  heretofore  been  used. 

Chemical  analyses  have  been  made  of  the  important  material  tested 
and  results  embodied  with  the  physical  tests,  and  also  there  are  deter- 
minations reported  on  miscellaneous  material. 

In  the  next  annual  report  the  tests  of  ordnance  material  will  be  con- 
tinued, further  experiments  made  on  the  hydrostatic  tests  of  the  8inch 
tube,  and  the  continuation  and  extension  of  the  endurance  tests,  inves- 
tigating other  features  pertaining  to  the  phases  of  deterioration  which 
material  undergoes  prior  to  rupture. 

Material  for  tempering  tests  and  the  heat  treatment  of  steels  has 
been  procured  and  specimens  are  in  preparation. 

It  is  also  intended  to  procure  samples  of  building  material,  timber, 
natural  stones,  and  manufactured  products  which  shall  ilhistrate  the 
natural  resources  of  the  several  States  and  Territories. 

The  scope  of  these  tests  will  be  made  as  wide  as  practicable  that 
this  record  of  constructive  material  may  contain  results  and  indicate 
the  constructive  value  of  material  from  all  important  sources. 

The  need  of  another  testing  machine  to  supplement  the  large  ma- 
chine, on  which  all  the  tests  are  now  made,  has  been  referred  to  in  the 
earlier  reports,  and  attention  is  again  invited  to  this  subject. 

A  machine  suitable  for  testing  the  smaller  specimens,  and  which 
would  at  all  times  be  in  readiness  to  receive  that  class  of  test  pieces, 
would  materially  relieve  the  large  machine  and  enable  investigations 
to  be  carried  on  which  are  now  subjected  to  frequent  interruptions, 
with  a  loss  in  time  in  adapting  the  machine  to  so  wide  a  variety  of 
work. 

With  the  advances  made  in  metallurgical  industries  and  the  adop- 
tion of  engineering  designs  of  greater  proportions,  notably  in  bridge 
construction,  there  follows  a  demand  for  the  test  of  lull-sized  members, 
which,  to  be  met,  requires  a  machine  of  gi'cater  power  than  the  present 
400- ton  machine. 

There  are  many  reasons  why  a  machine  of  great  power,  ailequate  to 
meet  present  and  anticipated  needs,  should  be  built  and  operated  by 
the  Government. 

There  is  also  a  demand  for  drop  tests  made  with  an  impact  machine. 

Tests  which  are  beneficial  to  the  entire  country,  in  adding  to  the 
security  of  life  and  property  against  injury  from  the  failure  of  struc- 
tures, and  which  aid  in  the  development  of  important  industries,  it  is 
believed  to  be  the  part  of  wisdom  to  provide  for  and  the  demands  for 
such  tests  acceded  to. 

The  fact  that  the  machine  is  owned  and  operated  by  the  (xovernment 
with  no  object  in  view  but  to  ascertain  facts,  and  that  the  reports  of 
tests  go  out  with  the  certificate  of  a  Government  sworn  official  gives 
an  authenticity  to  them  that  they  would  not  otherwise  possess. 

Mr.  James  E.  Howard,  C.  E.,  continues  in  charge  of  the  tests,  as  he 
has  operated  the  machine  since  the  beginning,  and  it  is  due  to  his  zeal, 
skill,  and  thoroughness,  that  the  tests  are  universally  accepted  as  the 
best  possible. 

Yery  respectfully,  your  obedient  servant 

.  '    J.  W.  Reilly, 
Major  Ordnance  Department    />   j*  A.^  GomiRMmding.  \ 

i    The  Chief  of  Oednanob,  F.  S.  A.,  *  ^ 

Washington.  T\ 

*  0 
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Ordnance  Office,  War  Department, 

Washington^  December  11^  1893, 

Sir:  I  have  the  honor  to  submit  for  transmission  to  Congress,  as 
required  by  law.  the  report  of  the  commanding  officer  of  the  Water- 
town  Arsenal,  oi  ^^  tests  of  iron,  steel  and  other  materials  for  industrial 
purposes,"  made  with  the  United  States  testing  machine  during  the 
fiscal  year  ended  June  30, 1893. 

Respectfully,  D.  W.  Flagler, 

Brigadier- OenercUy  Chief  of  Ordnance. 
The  Secretary  of  WAjt. 
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Tube  Ko.  127, 


No.  4789. 


Marks,  Sfrii^ 

Diameter,  ^'.505. 

Sectional  area,  .20  sqoare  inch. 

Gauged  length,  2^\ 


Applied  loads. 

EloBgttlioii 
permoli. 

SnoocMiva 

«loneatloii 

pcrinch. 

Fcrma— 4 
m4. 

BaooeMive 

pennaiMiit 

set. 

Remarlu. 

Total. 

Peraqiuure 
inch. 

Pounds, 
2300 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9.600 
16,070 

Pounds. 
1,066 
5,000 
10,000 
20.000 
30,000 
35,000 
40,  OOP 
42,006 
43,000 
44,000 
45,000 
46,000 
47,000 
48,006 
80,300 

Inch, 
0. 
.000100 
.000800 
.000600 
.000900 
.001160 
.001400 
.001560 
.001600 
.003000 
.004500 
.009500 
.010600 
.011100 

Inch, 
0. 

.000100 
.000200 
.000300 
.000350 
.000200 
.000250 
.000100 
.600100 
.001400 
.001600 
.005000 
.001066 
.000600 

0. 

0. 

Inoh. 
0. 

TniUalloiid. 

ElMtlo  limit. 
Tensile  etrength. 

0. 

.000100 

.000106 

1 

.  ..         .1 

Oeneral  sumvMuy, 

Tensile  stxength  per  square  ineh  of  orlsinalteotioii pounds..    80,856 

Blaatio  limit  per  saoare  inch  of  original  section do...    42,060 

Slongatlon  per  incn  after  mptnre : Inch..      .2400 

Bloogation  per  inch  under  strain  at  elastic  limit do ...  .  001600 

Redaction  in  diameter  at  point  of  rapture do...       .145 

Bedactloninareaaftermptare,per  cent  of  original  section tf.l 

Position  of  rupture I'M  ftom  neck 

Character  of  broken  snrfhee silky 

Elongation  of  inch  sections ^ ".32*,  ".16 
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Tube  No.  127. 


No.  4789. 


Marks,  S?«k'' 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  load*. 

Elongatton 
permoh. 

SnooeMivt 

eloDntlon 

pcrincb. 

Pemumivl 

SnooaasiTe 

pemiaDaiii 

Bet. 

Remarka. 

Total. 

Pemqaare 
incn. 

Pomndt. 
yn 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9.000 
9,200 
9,400 
0.600 
16^070 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
80,860 

Inch, 
0. 

.000100 
.000900 
.000600 
.000900 
.001150 
.001400 
.001500 
.001600 
.009000 
.OMSOO 
.009500 
.010600 
.011100 

Inch. 
0. 

.000100 
.000200 
.000900 
.000860 
.000200 

.000250 
.000100 
.600100 
.001400 
.001500 
.005000 
.001060 
.000600 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  atrengtli. 

0. 

.000100 

.000100 

Gmteral  iummarjf, 

TfiBsile  strength  per  aqnare inch  of  oriffinal  section pounds..    80,890 

Blaatio  limit  per  sqnare  inch  of  original  section do...    ^,000 

Elongation  per  inon  after  mptnre : inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001600 

Eeduction  in  diameter  at  point  of  rupture do...       .146 

Beductian  in  area  aftffrmpture,  per  cent  of  original  section 49.1 

Position  of  rupture I'Mftrom  neck 

Character  of  broken  surface aiiky 

Elongation  of  inch  sections ^ ".32*,  ".16 
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Tube  No.  128. 


No.  4792. 


Marks,  g  ^«^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  leugtb,  2''. 


Applied  loads. 

EloneatioD 
perlDch. 

Inch. 
0. 

.000100 
.000400 
.000650 
.  001000 
.001150 
.001400 
.001500 
.007600 
.009500 
.010250 
.011000 
.012500 

Sueceuive 

Permanent 
set. 

Succeaaive 

permanent 

set. 

Bern  arks. 

To**'-  ^"'iST" 

elongation 
per  inch. 

Inch. 
0. 

.000100 
.000300 
.000250 
.000350 
.000150 
.000250 
.000100 
.006100 
.001900 
.000750 
.000850 
.001500 

Pou7ids.      rounds. 

200              1,000 

I  000               f*  (**^ 

Inch. 
0. 
0. 

Inch* 
0. 

Initial  load. 

Elastic  limit. 
Tenaile  strength. 

2  000 

in  nnA 

4,000    ,        20,000 
6. 000            3n  ono 

7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
15,840 

35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
79,200 

0. 

.000300 

.000300 

Gentral  summary. 

Tensile  strongth  per  sq  nare  inch  of  original  section ponnds . .    70, 200 

Elastic  limit  per  «(iuare  inch  of  origiual  section do. . .    42,  UOO 

Elongation  per  inch  after  r uptare inch . .      .  2550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001500 

Reduction  in  diameter  at  point  of  rupture do...        .  145 

Seduction  inareaafter  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture , 1".  1  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".35* 
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Tube  No.  129. 


No.  4794. 


Marks,  g  »it^T 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  leugth,  2". 


Applied  loads. 

Elongation 
per  inch. 

Sucoeasiye 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

KemarlLs. 

Total. 

Persqaare 
inen. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8.800 
9,000 
9,200 
9,400 
9,600 
16,790 

Potindt. 
1,000 
6,000 
10.000 
20,000 
30.000 
35.000 
40,000 
42,000 
43.000 
44,000 
46.000 
46,000 
47,000 
48,000 
88  960 

Inch. 
0. 

.000100 
.000350 
.000650 
.000950 
.001200 
.001450 
.001550 
.001600 
.001800 
.004500 
.006600 
.007750 
.008700 

Jnek, 
0. 

.000100 
.000250 
.000300 
.000300 
.000250 
.000250 
.000100 
.000050 
.000200 
.002700 
.002100 
.001150 
.000950 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  strength. 

0. 

0. 

• 

tt 

General  summary. 

Tensile  strength  per  square  i noh  of  original  section ponnds . .    83, 950 

Klastio  limit  per  square  inch  of  original  seotion do . . .    43, 000 

Blwngatiou  per  inch  nfter  rupture inch. .      .  2400 

Slongation  per  inch  under  strain  at  elastic  limit do. . .  .  OolOOO 

Reduction  in  diameter  at  point  of  rupture do...        .155 

Reduction  in  area  alter  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture ".55  from  neck 

Cbaracterof  broken  surface silky 

Rlongationof  inch  sections ".38',  ".10 

H.  Doc.  373 2 


«>»^-AXlV/XX      D, 


OAXjXjJU      K  LMUIaMJ      VUiXOa 


Tube  No,  130. 


No.  4798. 


Marks,  ^^«J 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applie<l  loads. 

EloBfcation 
p«r  inch. 

Saccesaive 

elonsation 

porluch. 

Permanent 
set. 

SacoeMive 

permanent 

set. 

Bemarka. 

1 

Total. 

Poundi. 
200 
1,000 
2,000 
4.000 
6,000 
7,000 
8,000 
8,400 
8,600 
8.800 
9,000 
9,200 
9,400 
15, 920 

Persqaare 
inch. 

■ 

Poftndti. 
1,000 
5,000 
10,000 
20,000 
30. 000 
35,000 
40,000 
42,000 
43.000 
44.000 
45,000 
40.000 
47,  000 
79,600 

Inch. 
0. 

.000100 
.000400 
.000660 
.001050 
. 001250 
.001500 
.001560 
.010400 
.011100 
.012000 
.013000 
.014100 

Inch. 
0. 
.000100 
.000300 
.000260 
.000400 
.000200 
.000250 
.000050 
.006850 
.000700 
.000900 
.001000 
.001100 

Itieh. 
0. 
0. 

Inch. 
0. 

Initial  IomI. 

Elantic  limit. 
Tensile  strength. 

0. 

.000150    1      .000150 



1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .    79, 600 

Elastic  limit  per  square  inch  of  orlglnalsection do . . .    42, 000 

Elongation  per  incn  after  rupture inch..      .2500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001550 

Reduction  in  diameter  at  point  of  rupture do. . .        .  214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61. 6 

Position  of  rupture '-'.60  from  neck 

Character  of  broken  surface silky 

Elougatlon  of  inch  sections ".38*,  ".13 


r 


3.2-INCH   B.  L.  STEEL   FIELD    GUNS. 


as 


Tube  No*  132, 


ITo.  4799. 


Marks,  ^^n^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gaaged  length,  2". 


Applied  loads. 


Per  Aouare 


AOUl 

icn. 


Elongation 
jMsr  inch. 


Pounds. 

200 

1.000 

2,000 

4,000 

0,000 

7,000 

8,000 

8,400 

8,000 

8,800 

0,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,200 

10,400    I 

10,600    I 

17.390    I 


iuc 


PcundJi. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40^000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
86,950 


Inch. 
0. 

.000100 
.000350 
.000600 
.001000 
.001150 
. 001400 
.001450 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.005400 
.007000 
.007600 
.008600 
.009800 


Successive 

elongation 

per Inch. 


Inch. 

0. 

.000100 
.000250 
.000250 
.000400 
.000150 
.000250 
.000060 
.000050 
.000050 

0. 
.000050 

0. 
.000050 
.003750 
.001600 
.000600 
.001000 
.001200 


Permanent 
set. 


Inch. 


0. 
0. 


Saocessive 

permanent 

set. 


Inch, 


0. 


0. 


.000060 


.000060 


Kemarks. 


Initial  load. 


Elastic  limit. 


Tensile  sirangth. 


General  aummary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds. .    86, 950 

Elastic  limit  per  square  inch  of  originalsection do...    48,000 

Elongation  per  inch  after  rupture inch . .      .  2050 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001660 

Reduction  in  diameter  at  point  of  rupture do. . .       .184 

Bedaction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture ".10  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  MctloiiB ^ ".81*,  ".10 
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Jaoket  No.  140. 


]^O.4804. 


Marks,  "^^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'^ 


Applied  loada. 

ElungaUon 
per  inch. 

Saooeaaive 

eloneatioD 

per  inch. 

Permanent 
set. 

Sacoeaaive 
permaiiMit 

aet 

Total. 

Feraauare 
incii. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

17, 210 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
86.050 

Inch. 
0. 
.000050 
.000300 
.000600 
.001000 
.001400 
.001550 
.012450 
.013000 
.  013750 
.014600 
.015400 

Inch, 

0. 

.000050 
.000250 
.000300 
.000400 
.000400 
.000150 
.010900 
.000550 
.000750 
.000850 
.000800 

Jneh. 
0. 
0. 

Ituk. 
0. 

Initial  load. 
Elaatic  limit. 
Tenalle  atrength. 

.000050 

.000050 

.012000 

.011950 

General  eummary. 


Tensile  atrength  per  aqnare  inch  of  original Beotion ponnda. 

Elastic  limit  per  square  inoh  of  original  section do . . 

Elongation  per  inch  after  rapture inch . 

Elongation  i>er  inch  nnder  strain  at  elastic  limit do. . 

Keduction  in  diameter  at  point  of  rupture do. . . 

Itodnction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ''.80  from  necic 

Character  of  broken  surface granular,  dull  silky  spot  near  the  circumference 

Elongation  of  inch  sections ".26*,  ".18 


86,050 

45. 0(10 

.1950 

.001550 

.075 

27.4 


x' 
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Jacket  No.  141, 


liTo.  4803. 


Marks,  ^^  ^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

£lotiffatioii 
per  inch. 

Sacoeuive 

elongation 

perlncli. 

Permanent 
eet. 

SncoeseiTe 

permanent 

set. 

Bemarks. 

Totol. 

Per  square 
men. 

Pounds, 
200 
1,000 
2,000 
4,000 
6,000 
8,000 

9,200 

9,400 

9,600 

0,800 

10.000 

10,200 

16,080 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 

46,000 

47,000 
48,000 
49,000 
50.000 
51,000 
84,900 

Inch. 
0. 

.000050 
.000300 
.000600 
.001000 
.  OUUOO 
C   .001600 
)    .001900 
.009500 
.  010500 
.  011400 
.012250 
.013500 

Inch. 
0. 
.000050 
.000250 
.000300 
.000400 
.000400 
.000200 
.000300 
.007600 
.001000 
.000900 
.000850 
.001250 

/neA. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength . 

.000060 

.000050 

.000400 

.000350 

, 

General  tummary. 

Tensile  Strength  per  square  inch  of  original  section ......*..............poimds..    84,960 

Klaatio  limit  per  sqnare  inch  of  originalBection do. . .    46, 000 

Elongation  per  inch  after  rupture inch..      .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Keduction  in  diameter  at  point  of  rupture do . . .       .125 

Bednction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture ".90  from  neck 

ChanMsterof  broken  surface silky 

ELoogaUon  of  inch  aeoUons ".83*,  ".14 
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Jacket  S'o.  142. 


No.  4820. 


Marks,  a^R<4t^ 

Diameter,  ".506. 

Sectioual  area,  .20  square  inch. 

Oauged  length,  2". 


Applied  loadB. 

£loiigatioii 
per  inch. 

Snooesaive 

elongation 

perincb. 

Bet 

SaooeMive 

permanent 

set. 

Remarks. 

Total. 

Per  sauare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

19, 520 

• 

Pounds. 
1,000 
5,000 

Inch. 

0. 
.MOtOO 

Inch. 
0. 
.000100 
.000800 
.000200 
.000400 
.000350 

JlU)k. 

0. 
0. 

Inch. 
0. 

Initial  loatl. 

Elastic  limit. 
Tensile  strength. 

10,  000           . 000400 

20, 000   i     - ouoeoo 

30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 

.001000 
.001350 
.001500 
.001500 
.001550 
.001550 
.001600 
.001650 
.001800 
.003000 
.004300 
. 005400 

0 

.  000150     •     0. 

0. 
.000050 

0. 
.000050 
.000050 
.000150 
.001200 
. 001300 
.001100 
.001100 

56, 000     ,       . 006500 

97,600 

1 

1 

General  nummary. 

Tensile  strength  per  eqnare  inch  of  original  section ponnds..    97,600 

Elastic  limit  per  sqaare  inch  of  original  section do. . .    51, 000 

Elongation  per  inob  after  i>upture inch . .      .  1550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001650 

Keductaon  in  diameter  at  point  of  rapture do. . .       .  155 

Reduction  in  area  after  rupture,  x>er  cent  of  original  section 16. 9 

Position  of  rupture "  .45  from  neck 

Character  of  broken  surface granular,  radiating  from  a  point  in  the  circumference 

Elongation  of  inch  sections ".18*,  ".13 


V 
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Jacket  No.  143. 


Ne.  4807. 


Marks,  f»»yJ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Slongatioii 
perlnoh. 

Saooesaive 

elonntioii 

perlnoh. 

Peimaoent 
set. 

Saooefwiye 

permaiieiit 

set. 

1 

1 
1 

Total. 

Persauare 
inon. 

Remarks. 

Potindc. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,800 
9,000 
0,200 
9,400 
9,600 
9.800 
16,640 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
44,000' 
49,000 
46,000 
47,000 
48,000 
49,000 
83,200 

JneA. 
0. 

.000050 
.0UU300 
.000600 
.000990 
.001290 
.001400 
.008290 
.009750 
.010750 
.011500 
.012350 

JimA. 
0. 

.000050 
.000250 
.000300 
.000350 
.000300 
.000150 
.006850 
.001500 
.001000 
.000750 
.000850 

Inch, 
0. 
0. 

IneK, 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strenjcth. 

0. 

General  summary. 

Tensile  strength  per  sqnara  inch  of  original  section pounds..    83,200 

Elasticlimit per  sanaro  inch  of  original  section do...    44,000 

Sedation  per  inch  after  rupture inch. .      .  2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do...        .125 

Reduction  in  area  after  rupture,  percent  of  original  section 43.8 

Position  of  rupture ".90  firom  neck 

Charsoterof  broken  surface silky 

Elongation  of  inch  sectionB ".34*.  ".15 
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Jacket  No.  143. 


No.  4813. 


Marks,  g?;«o^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loailH. 

Elongation 
per  inch. 

Sncoeaiiive 

Permanent 
act. 

SucoeseiTe 

permaDent 

set. 

Remarks. 

Total. 

Pounds. 
200 
1.000 
2,000 
4.000 
6,000 
7,000 
8,000 
8.400 
8.600 
8,800 
9,000 
0.200 
9.40O 
9,600 
9,800 
10,000 

10,  200 
10,400 
10,600 
10,800 

11,000 

11,  200 
19, 610 

Per  BQuare 
incD. 

elongation 
per  Inch. 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
41,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51  000 
52,000 
53,000 
54,000 

55,000 

56,000 
98,050 

Ineh. 
0. 
.000100 
.000350 
.000600 
.000050 
.001100 
.001300 
.001400 
.001450 
.001450 
. 001500 
.001500 
.  001550 
.001550 
.001600 
.001600 
.001650 
.001800 
.001950 
.002060 
(   .003650 
I   .004600 
.005050 

Ineh. 
0. 
.000100 
.000250 

Ineh. 
0. 
0. 

Ineh. 

0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

.000250 

.000350 
.000150 
.000200 
.000100 
.000050 

0. 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.000050 
.000150 
.000150 
.000100 
.001600 
.000950 
.001350 

0. 

0. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    98, 050 

Elasticlimit  per  square  inch  of  original  section do...    51,000 

Elongation  per  Incn  after  ruptare inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001650 

Reduction  in  diameter  at  point  of  rupture do...        .  125 

Red  action  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture ".OOf^mneck 

Character  of  broken  surface fiflky,  Interspersed  with  fine  granulation 

Elongation  of  inch  sections. .......* 'M3,  ".35* 
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Jacket  No.  148. 


No.  4821. 


Marks,  ^btH^^ 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2*\ 


Applied  loftds. 

Ekmmtion 
per inob. 

Saoeemive 

elongation 

per  Inch. 

Permanent 

set. 

SuooesfliTe 

permanent 

aet 

Remarks. 

Total. 

PerMmare 
iBoh. 

Pounda. 

200 

1,000 

2,000 

4,000 

0,000 

8,000 

0.200 

9,400 

0,600 

9,800 

10,000 

10,200 

10,400 

10,000 

17,270 

Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
86,350 

Inch. 
0. 
.000100 
.000400 
.000700 
.001050 
.001400 
.001650 
.001700 
.001850 
.004300 
.007500 
.009250 
.010000 
.010500 

Inch. 
0. 

.000100 
.000300 
.000800 
.000350 
.000350 
.000250 
.000050 
.000150 
.002450 
.003200 
.001750 
.000750 
.0«)0500 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

^  General  summary. 

Tensile  strength  per  square  inch  of  original  seeilon pounds..    86,350 

Elastic  limit  per  s(|iiare  inch  of  original  section do. . .    48, 000 

Klongation  per  incu  utter  rupture in<-h. .      .  2500 

KloDgal  ion  per  inch  under  strain  at  elastic  limit do ...  .  001850 

Reduction  iu  diameter  at  point  of  rupture , do...        .145 

Redaction  in  area  after  rupture,  percent  of  original  section 49.1 

Position  of  ru pture 1 ."  1  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".32*,  ".18 
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Jaoket  No.  149. 


No.  4819. 


Marks,  StIV^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds, 

200 

1,000 

2,000 

4,000 

0,000 

8,000 

9,200 

0,400 

0,600 

0,800 

10.000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

18, 110 


PerMnare 
inon. 


PouncU. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
58,000 
54,000 
55,000 
60,000 
00,550 


BloBsaASon 
per  uoh. 


Inch, 
0. 

.000100 
.000400 
.000600 
.001000 
.001800 
.001450 
.001500 
.001500 
.001500 
.001550 
.001550 
.006500 
.007900 
.008650 
.000650 
.010550 


SaooeaaiTe 

elongatim 

per  inch. 


IneK. 

0. 

.000100 
.000800 
.000900 
.000400 
.000300 
.000150 
.000050 

0. 

0. 
.000050 

0. 

.004050 
.001400 
.000750 
.001000 
.000900 


aet. 


Inch. 


0. 
0. 


0. 
0. 


SaooeiaiTe 


0. 


Inch. 


Initialload. 


Slaatic  limit. 


Tensile  strength. 


GeneraJ  mmniary. 

Tensile  atrength  per  aqoare  inch  of  orisinal  section pounda..    90,660 

Blaatio  limit  per  sqnsre  inch  of  originu  section do...    51,000 

Elongation  p«r  incu  after  niptaxe inch..     .2300 

Elongation  per  inch  under  atrain  at  elastic  limit do...  .001550 

Reduction  in  diametw  at  point  of  rupture do . . .       .125 

RednctiMk  in  area  after  rupture,  per  cent  of  original  section 48. 8 

Position  of  rupture >. ..^....k. %..... '^7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".33* 


TABULATION  OF  TENSION  SPECIMENS  FROM  S.i-INCH  B,  L.  STEEL 

FIELD  OUNS. 


No.  of 
test. 


4789 
4792 
4794 
4798 
4799 

4804 

4803 
4620 
4807 
4818 

4821 
4819 


Position  in  gun. 


Tube  No.  127.. 
Tube  No.  128.. 
Tube  No.  129.. 
Tube  No.  130.. 
Tube  No.  132.. 

Jacket  No.  140. 

Jacket  No.  141. 
Jacket  No.  142. 
Jacket  No.  143. 
do 

Jacket  No.  148 
Jacket  No.  149 . 


Elastic 
Location  of  I  limit  per 


specimens. 


Middle.., 
do 

I  •  «  •  ■  Q  V  •  •  «  < 
■  •  •  •  ■ilO  •  •  ■ 

Outside... 

Inside  — 
Outside... 
Inside . . . , 
Outside. . . 

Inside .... 
Outside... 


square 
inch. 


PoundM. 
43,000 
42,000 

'43,000 
42,000 
48,000 

45,000 

46,000 
51.000 
44,000 
51,000 


48,000 
51,000 


Tensile 
strength 

per 

square 

inch. 


Pound*. 
80,350 
79,200 
83,950 
79,600 
86.960 

86,050 

84,900 
97,600 
83,200 
96,050 


Elonga- 
tion. 


Per  cent. 
24.0 
25.6 
24.0 
25.0 
20.5 

19.5 


Con- 
traction 
of  area. 


Percent. 
49.1 
49.1 
51.9 
61.5 
54.6 

27.4 

48.8 
16.9 
48.3 
48.8 

49.1 
48.8 


Ap; 


ipearancc 
fracture. 


ceof 


Silk 


Do. 
Do. 
Do. 
Do. 


Granular,  dull 
ailky  spot. 

Silky. 

Granular. 

Silky. 

SUky  and  fine 
granular. 
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SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube  No.  L 


No.  4800. 


Marks,  l\l 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Oauged  length,  2'^ 


Applied  loadi. 

EloBcatton 
peruioh. 

SaooeMWe 

elonniion 

perlnoh. 

PemuuMnt 

Mt. 

SaooeMire 
pemumflnt 

Mt. 

K<iin»r¥ii 

Total. 

Per  Mnare 
inoa. 

Ptnmdi. 

200 

1.000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9.000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

17,250 

PoundB, 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
88,000 
54,000 
86,250 

Ineh. 
0. 

.000100 
.000400 
.000660 
.000960 
.001100 
.001800 
.001400 
.001460 
.001460 
.001600 
.001500 
.001660 
.001660 
.001600 
.001800 
.001960 
.008250 
.006250 
.007600 

Inch. 

0. 

.000100 
.000800 
.000260 
.000800 
.000150 
.000200 
.000100 
.000060 

0. 
.000050 

0. 
.000060 

0. 

.000060 
.000200 
.000160 
.001800 
.008000 
.001860 

In^. 
0. 
0. 

Ineh. 
0. 

InitiAlload 

ElMtie  limit. 
Tensile  strength. 

0. 

0. 

Gm^eral  mumwiary* 

Tensile  ttmigth  per  tqnare  inch  of  original  section peimda..    86,250 

SlasUo  limit  per  sqneie  inch  of  originiu  section do...    49,000 

Blongation  per  incn  after  ruptare inch..      .2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Bedaotlon  in  diameter  at  point  of  rapture do...       .104 

Beduotion  in  area  aftw  mptore,  per  cent  of  originsl  section 67.0 

Position  of  rapture 1  ".05  firom  neck 

Chanoter  of  oroken  snrfkoe silky 

SloDgfttftonof  inohseottona ".80*, 'M7 
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Tube  No.  2. 


Ko.  4801. 


Marks,  y^T 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonfffttton 
per  moll. 

Inch. 
0. 

.000050 
.000250 
.000550 
.000900 
.001050 
.001650 
.008950 
.000250 
.010400 
.011500 

SacoeflAire 

elonntioxi 

perloch. 

Pennanenl 
sol. 

SuooMsiTe 

permaneBt 

set. 

Bemarkfl. 

Total. 

Persqiure 
inon. 

Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8.800 

15,790 

P9%inds, 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44  DOO 
78^50 

Inch. 
0. 

.000050 
.000200 
.000300 
.000350 
.000150 
.000600 
.007300 
.000300 
.001150 
.001100 

Inch, 
0. 
0. 

Inch 
0. 

Initiftllo^. 

Elastic    limit    below 
40,000     pounds    per 
squMre  inch. 

Tensile  strength. 

•••••«•••■•« 

0. 

General  sumnukry. 

Tensile  strength  per  aqnare  inch  of  original  section , pounds..    78,050 

Elastic  limit  per  souare  inch  of  originalsection ., below  40, 000  pounds 

Elongation  pw  inch  after  rapture '. inch..      .2000 

Seduction  in  diameter  at  pout  of  rupture do. . .       .085 

Reduction  In  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture ".7  Aromneok 

Character  of  broken  surface granular, M  per  cent;  dull,  flaky,  40  per  cent.    Opened  cracks  in 

stem  in  vicinity  of  place  of  rupture. 
Elongation  of  taoli  seotiona ".14,  ".26* 
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Tube  No.  4. 


No.  4812. 


Marks,  l^^o 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1 

Applied  loads. 

Elongation 
per  Inch. 

Sucoeosive 

I*emianeat 

set. 

Saooeaaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

eloneation 
per  mch. 

Pimndi. 

200 

1,000 

2,000 

4,000 

6,000 

7.000 

8.000 

8,400 

8,600 

8,800 

9,000 

9,200 

0,400 

0,600 

0,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,820 

Pound$» 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
56^000 
91,600 

Jneh. 
0. 

.000100 
.000300 
.000600 
.000950 
.OOUOO 
.001800 
.001350 
.001400 
.001450 
.001500 
.001500 
.001500 
.001550 
.001560 
.001600 
.001700 
.001950 
.002050 
.005400 
.006450 
.007400 

Inch, 

0. 
.000100 
.000200 
.000800 
.000350 
.000150 
.000200 
.000050 
.000060 
.000050 
.000050 

0. 

0. 
.000050 

0. 

.000060 
.000100 
.000250 
.001000 
.002450 
001060 
.000060 

Jneh. 
0. 
0. 

Jneh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000060 

.000050 

.000050 

0. 

.  ^ 

General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section ponnds..    01,600* 

Slaatic  limit  per  sonare  inch  of  original  section do. . .    51, 000 

Elongation  per  inch  alter  rapture inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Beduction  in  diameter  at  point  of  rupture do...       .125 

Bednctlon  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture l'M5  fhmineck 

Character  of  broken  surface silkj 

Ekmgation  of  inch  peotlona ".29*,  'M8 
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Tube  No.  6. 


No.  4822. 


Marks,  \fy^o 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ciauged  length,  2". 


Applied  loads. 


ToUl. 


Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

R.000 

8,400 

8,600 

8,800 

9,000 

0.200 

9.400 

9.600 

9.800 

10.000 

10,200 

10.4C0 

10,600 

10,800 

11,000 

17,600 


Elongation 

Per  square     P«'^«»c*»- 
innb.       > 


Pounds. 
1,000 
5,000 
10.000 
20.000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
88.450 


0. 


Inch. 
000050 

oooaoo 

000500 
000900 
001000 
001200 
001800 
001350 
001400 
001450 
001500 
001500 
001650 
001550 
001600 
007500 
008500 
000600 
010250 
011500 


?P.^?^/J*  Permanent  ??~«"il? 


elongation 
per  inch. 


Ineh. 

0. 

.000050 
.000150 
.000300 
.000400 
.000100 
.000200 
.000100 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 
.005900 
.001000 
.001000 
.000750 
.001250 


set. 


permanent 
I       set. 


Bemarks. 


0. 
0. 


Jneh. 


Inch. 


0. 


0.  i 

I 

6: i 

I 

1 

_______ __ . 


Initial  load. 


Elastic  Uanii. 


Tensile  strength. 


General  eummar^. 

^Tensile  strength  per  sqnare  inch  of  original  section pounds. .    88, 450 

Elastic  limit  per  sauare  inch  of  original  section do . . .    50. 000 

Elongation  per  inch  after  rupture inch . .      .  2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  peroentof  original  section 19.1 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections... .• , ".33*,  ",16 
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Jacket  No.  3. 


No;  4827. 


Marks,  |ftfo 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saooesaive 

Permanent 
set. 

Sacoeasive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inon. 

elon^^ation 
per  mob. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11.750 

12.000 

12,250 

12,500 

12,760 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

23,340 

Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
93,360 

Inch, 
0. 

.000100 
.0003-i3 
.000667 
.001000 
.001333 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001967 
.003500 
.006000 
.007000 
.008000 

Inch. 

0. 

.000100 
.000233 
.000334 
.000333 
.000333 
.000234 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000167 
.001533 
.002500 
.001000 
.001000 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  perflqnare  inch  of  original  section pounds..    98,860 

ElaHtic  limit  per  souare  inch  of  original  section do...    53,000 

Elongation  per  incn  after  rnptare inch..      .1933 

Elongation  per  Inch  nnder  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...        .134 

Reduction  in  area  after  rupture,  percent  of  original  section 41.9 

Position  of  rupture : I'M  from  neck 

Character  of  broken  surface silky 

Blongation  of  inch  sections ".26*,  ",21,  ".11 

H.  Doc.  373 3 
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Jacket  "So.  5. 


No.  4828. 


JxLftrKSy  B  T  I 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


PoundM. 

250 

i,250 

2,500 

5,000 

7.500 

10,000 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13.500 

13.750 

22,100 


Per  Boaare 
inco. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53.000 
54,000 
55,000 
88,760 


Elonsation 
per  Inch. 


Inch. 

9. 

.000133 
.000338 
.000667 
.001000 
.001367 
.001567 
.001633 
.001667 
.001733 
.001800 
.002833 
.007500 
.008167 
.009333 
.010000 


Saooeasive 

elongation 

perlnch. 


Inch. 
). 

.000133 
.000200 
.000334 
.000333 
.000367 
.000200 
.000066 
.000034 
.000066 
.000067 
.001033 
.004667 
.000667 
.001166 
.000607 


Permanent 

set. 


Sacoeaalve 

permanent 

aet. 


Inch. 


0. 
0. 


0. 
0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    88, 760 

Elastic  limit  per  sqaaro  inch  of  original  section do...    50,000 

Elongation  per  inch  after  raptan^ inch..      .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do. . .        .  064 

Keduction  in  area  after  rupture,  per  centof  original  section '. 21.4 

Position  of  rupture I'M  fVom  neck 

Character  of  broken  surface granular,  ti&ky  streak  5  per  cent;  opened  minute  cracks  in  stem 

in  vicinity  of  rupture. 
Elongation  of  inchsections ".18*,  ".19,  ".13 
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Jacket  No.  7. 


No.  4830. 


Marks,  J^^fo 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  moh. 

SnoceMive 

elongation 

per  Inch. 

Permanent 
set. 

SooeeMire 

permanent 

set. 

Total. 

Per  aquare 
Incn. 

1 

Pounds.  1    Pounds. 

250    ,         1.000 

1, 250    1          .*>  AOO 

Indi. 
0. 

.000067 
.000267 
.000600 
.000900 
.001233 
.001367 
. 001400 
.001433 
.  001467 
.001533 

Inch. 
0. 

.000067 
.000200 
.000333 
.000300 
.000333 
.000134 
.000033 
.000033 
.000034 

AOOOAfi 

Ineh. 
0. 
0. 

IncK 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

2,500 
5,000 
7,500 
10,000 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
24,120 

10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
96,480 

0. 
0. 

.001600    1      .000067 
.  001633    •      -  000033 

.001667 
.001733 
.005000 
.000400 
.007500 
.008333 
.009000 

.000034 
.000066 
.003267 
.001400 
.001100 
.000833 
.000667 

General  summary, 

Tonslle  strength  per  square  inch  of  original  section pounds . .    96, 480 

Elastic  limit  per  sqaare  inch  of  original  section do...    54, 000 

Elongation  per  inch  after  rupture inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Kednction  in  diameter  at  point  of  rupture do...       .  154 

Bednction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1".6  from  neck 

Oharacterof  broken  surface silky 

Elongation  of  inch  sections 'M4,  ''.38*.  ".14 
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5  INCH  B.  L.  STEEL  SIEGE  BIFLES. 


Jacket  If o.  8. 


No.  4829. 


Marks,  5/^fo 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3." 


Applied  loads. 

Elongation 
per  Inch. 

Sucoessive 

eloneation 

perlnch. 

Permanent 
set. 

SacoeMive 
set. 

Bemarks. 

Total. 

Per  Boaare 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,600 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,760 

14,000 

14,250 

14,600 

24,160 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
5.3,000 
54,000 
55,000 
56,000 
57,000 
58,000 
06,640 

Inch. 

0. 

.000067 
.000300 
.000633 
.000033 
.001267 
.001433 
.001500 
.  001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001833 
.002333 
.004333 
.005667 
.006500 

Inch. 
0. 

.000067 
.000233 
.000333 
.000300 
.000334 
.000166 
.000067 

Inch. 
0. 
0. 

Inch. 
0. 

Initlalload. 

EUstic  limit. 
Tensile  strength. 

0. 
0. 

.000033 

.000034 
.000033 
.000033 
.000034 
.000033 
.000133 
.000500 
.002000 
.001334 
.000833 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ••••■••... poonds..    96,640 

Elastic  limit  per  square  inch  of  original  section do...    53.000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elasUo  limit do...  .001700 

deduction  in  diameter  at  point  of  rupture do...        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture w r'.8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  Bectiona 'M3,  ".36*,  'M4 

TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  B.  X.  STEEL 

SIEGE  RIFLES, 


Ko.of 
teat. 


4800 
4801 


4812 
4822 

4827 
4828 


4830 
4829 


Position  in  gun. 


Tube  No.  1. , 
Tube  Ko.  2. 


Tube  Ko.  4. 
Tube  No.  6. 


Jacket  No.  3. 
Jacket  No.  5. 


Jacket  No.  7. 
Jacket  No.  9. 


Location  of 
specimens. 


Inside . . 
OuUide. 


.do 
.do 


Inside 


Outside. 
...do... 


Elastic 

limit  por 

B<iuare 

iuch. 


Pounds. 
49,000 
*40,000 


61,000 
50,000 

53,000 
50,000 


54,000 
53,000 


Tensile 

strength 

per 

square 

inch. 


Pounds. 
86,260 
78,950 


91,600 
88,450 

03,360 

88,760 


96,480 
06,640 


Elonga- 
tion. 


Percent 
.     23.6 
20.0 


23.0 
24.5 


19.3 
16.7 


22.0 
21.0 


Con- 
traction 
of  area. 


Per  eent. 
57.0 
30.7 


43.3 
49.1 


41.9 
21.4 


47.2 
47.2 


Appearance  of 
nracture. 


SUky. 
Granular,  60  por 


cent 

flaky, 

cent. 

Silky. 

Do. 


dull, 
40  per 


Do. 
Granular,  flaky 
streak   5  per 
cent. 
SUky. 
Do. 


*Below. 
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Tube  No.  14. 


No.  4810. 


Marks,  l^J 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2". 


Applied  loAcU. 

Elonjration 
per  inch. 

Saccessive 

eloDffation 

per Inoh. 

Permanent 
aet. 

SncceasiTe 

permanent 

set. 

Remarks 

Total. 

Per  Baoare 
incn. 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
7,000 
8.000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
16,800 

Poundi. 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
79,450 

Ineh. 
0. 
.000050 
.000350 
.000650 
.001000 
.001100 
.001300 
.001350 
.002000 
.004000 
.005950 
.007000 
.008000 

Ineh. 
0. 

.000050 
.000300 
.000300 
.000350 
.000100 
.000200 
.000050 
.000650 
.002000 
. 001950 
.001050 
.001000 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Klaatic  limit. 
Tensile  strength. 

.000600 

.000600 

1 

General  tummary. 

Tensile  strength  per  sqtmro  inch  of  original  section ponnds . .    79, 450 

Elasticlimit  per  sqnare  inch  of  origiuiu  section do.. .    41,000 

Elongation  per  inch  after  mptiire inch . .      .  2850 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001350 

Kedtiction  in  diameter  at  point  of  rupture do. . .       .  165 

Kednction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Posi tion  of  rnptu re 1".15  from  neck 

Character  of  broken  surface silky 

Elongatioiiofinchaeotions 'M7, ".40* 
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Tube  No.  16. 


No.  4811. 


Marks,  l^f;^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonntion 
per  inch. 

SnccetMire 

eloDsation 

per  Inch. 

Permanent 
set 

Snocesaive 

permanent 

set. 

Total. 

Per  Bouare 
incu. 

Remarks. 

1 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,0U0 
9.200 
9,400 
9,600 
9,800 
10,000 
16,660 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
83,300 

Inch. 
0. 

.000100 
.000250 
.000550 
.000900 
.001050 
.001300 
.001400 
.001450 
.001500 
.001550 
.001950 
.004250 
.005600 
.007000 
.006100 

Inch. 
0. 
.000100 
.000150 
.000300 
.000350 
.000150 
.000250 
.000100 
.000050 
.000050 
.000050 
.000400 
.002300 
.001350 
.001400 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

--••••••••■• 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    83, 300 

Elastic  limit  per  sq uare  inch  of  original  section do . . .    45, 000 

Elongation  i^er  inch  after  rupture inch . .      .  2%0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001550 

Keduotion  in  diameter  at  point  of  rupture do. . .        .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture "  .70  from  neck 

Character  of  broken  surface sUky 

Elongation  of  inch  aeotlons ".34*.  ".13 
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Tube  K^o.  19. 


Ko.  4826. 


Marks,  ^?«5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 


Total. 


Pounds. 

200 
1.000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,000 
8.800 
9,000 
9.200 
9,400 
9,600 
9,800 
10.000 
10,200 
17,290 


Peraqnare 
inch. 


Pound*, 
1,000 
5,000 
10,000 
20,  COO 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50.000 
51,000 
86,450 


Elongation 
per  mch. 


Inch. 
0. 

.000100 
.000350 
.000700 
.001000 
.001150 
.001450 
.001500 
.001550 
.001600 
.001750 
.001850 
.002500 
.005500 
. 007250 
.009000 
.010000 


Sacoesaive 

elongation 

per  mob. 


Inch, 
9. 

.000100 
.000250 
. 000350 
.000300 
.  000150 
.000300 
.000050 
.000050 
.000050 
.000150 
.  000100 
.000650 
.003000 
.001750 
.001750 
.001000 


Permanent 
set. 


Snoceasire 

permanent 

set. 


Inch. 


0. 
0. 


0. 

".oooioo" 


Inch. 


0. 


.000100 


Remarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    86, 450 

Elastic  limit  per  square  inch  of  originalsection do...    46,000 

Elongation  per  inch  after  rupture inch. .     • .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001850 

Reduction  in  diameter  at  point  of  rupture do...        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  Mctiona ".26*.  ".18 
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Tube  Fo.  20. 


No.  4823. 


Marks,  VoS i 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloneation 
per  Inch. 

SnccesBive 

elon^tion 

per  inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

HMnarka. 

Total. 

Per  Bonare 
inch. 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
14,760 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
73,800 

Inch. 
0. 

.000100 
.000250 
000550 
.000950 
.001050 
.001250 
.009900 
.011000 
.011750 
.013000 
.014500 

Inch. 
0. 

.000100 
.000150 
.000300 
.000400 
.000100 
.000200 
.008650 
.001100 
.000750 
.001250 
.001500 

Ineh. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

0. 

.009300 

.009300 

General  summary, 

TeTMiild  strength  per  aqnare  inch  of  original  section pounds. .    73,800 

Elastic  limit  per  sauare  inch  of  originu  section do. . .    40, 000 

Klongaiion  per  inch  after  rapture inch. .      .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001250 

Reduction  in  diameter  at  point  of  rupture do. . .        .  005 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections "16,  ".31* 
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Jacket  No.  11. 


No.  47M. 


Marks,  ^h,.  J 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

• 

Elonffation 
per  inch. 

SaccoMive 

eloneation 

perlnch. 

Permanent 
set. 

Sucessive 

permanent 

set. 

Bemarks. 

Total. 

Persaaare 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

23,260 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
93,040 

Inek. 
0. 

.000133 
.000300 
.000633 
.000967 
.001300 
.001567 
.001633 
.001667 
.001700 
.001967 
.003000 
.004667 
.006000 
.007000 

Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000333 
.000267 
.000066 
.000034 
.000033 
.000267 
.001033 
.001667 
.001333 
.001000 

Inek, 

0. 
0. 

Inek. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.666633 
.000067 

.000038 
.000034 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    93, 040 

Elastic  limit  per  sqnare  inch  of  original  section do . . .    49. 000 

Elongation  per  inch  afler  rupture inch. .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Red  notion  in  diameter  at  point  of  rupture do . . .       .  144 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectiona ".14,  ".36%  ".12 
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Jacket  No.  12, 


No.  4796. 


Marks,  ii^J^^/o 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadg. 

Elooffation 
per  Inch. 

SucceiHsive 

elongation 

per  Inch. 

PennAnent 
■et. 

Sucoessive 

permanent 

set. 

• 
Remarks. 

Total 

Pernquare 
inch. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

10,000 

1J,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

24,040 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54.000 
55.000 
56,000 
57,000 
58.000 
96,160 

Inch. 
0. 

.000067 
.000300 
.000600 
.000933 
.001267 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001733 
. 001767 
.001967 
.002067 
.002667 
.003667 
.005000 

Inch. 
0. 
.000067 
.  000?.^3 
.000300 
.000333 
.000334 
.  000233 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000200 
.000100 
.000600 
.001000 
.001338 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

£la«tic  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

. 

>■•••••••»•* 

1       "                1 

General  summary. 

Tensile  strenjrth  per  square  inch  of  originaljiection ponnds..    96,160 

Elastic  limit  jter  sn oare  inch  of  original  section do. . .    53, 000 

Elongation  per  inch  aft«r  rapture inch. .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Keduction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupture,  percent  of  original  section 44.6 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inoh  sections ".13/'.85*,  "18 
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Jacket  No.  13. 


No.  4797. 


Marks,  l^^ii 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3^'. 


Applied  loads. 

Eloiiffatlon 
per  inch. 

Sncceaaive 

eloDffation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1.250 

2,500 

5.000 

7,500 

10.000 

11.500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

22,170 

Pound*. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
88.680 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001633 
.001700 
. 001867 
.002100 
.004167 
.005267 
.006333 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000266 
.000067 
.000167 
.000233 
.002067 
.001100 
.001066 

Inch. 
0. 
0. 

Inch, 
0. 

Initialload. 

Elastic  limit 
Tensile  strength. 

.000033 
.000100 

.OOJ033 
.000067 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,680 

Elastic  limit  per  square  inch  of  original  section do...    47.000 

Elongation  per  inch  atYer  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  . 001700 

Beduction  in  diameter  at  point  of  rupture do . . .       .  1 64 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture l".2ftom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotions ".28*.  ".23,  ".13 
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Jacket  No.  15. 


No.  4795. 


Marks, 'B^;f 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inoh. 

Sncoessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  sauare 
inco. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12.250 

12,500 

12, 750 

13,000 

13,250 

13,500 

23,980 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
54.000 
95,920 

Inch. 
0. 

.000067 
.000267 
.000467 
.000700 
.001033 
.001333 
.001367 
.001400 
. 001433 
.001533 
.001633 
. 001733 
.002000 
.003667 

Inch. 
0. 

.000067 
.000200 
.000200 
.000233 
.000333 
.000300 
.000034 
.000033 
.000033 
.000100 
.000100 
.000100 
.000267 
.001667 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  loMl. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ..........pounds..    96,020 

Elastic  limit  per  square  iuch  of  original  section do...    49,000 

Elongat ion  per  incli  aft^'r  rupture inch. .      .  1900 

Elongation  per  iuch  under  strain  at  elastic  limit do. . .  .  001433 

Keduetiou  in  diameter  at  point  of  rupture do...        .124 

Keduction  in  area  alter  rupture, per  cent  of  origiual  section 39.2 

Position  of  rupture "85  from  neck 

Character  of  broken  surface silky,  slightly  granular 

Elongation  of  inch  sections ".31*  ".13,  ".13 


TABULATION  OF  TENSION  SPECIMENS  FROM  7'INCH  B.   L,   SIEQE 

HOWITZER, 


No.  of 
test. 

Position  in  gnn. 

Location  of 
specimens. 

Ekstio 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of 
fracture. 

Pounds, 

Pounds. 

Per  cent. 

Per  cent. 

4810 

Tube  No.  14... 

Inside 

41.000 

79,450 

28.5 

54.6 

Silky. 

4811 

Tube  No.  16... 

do.... 

45,000 

83,300 

23.5 

46.2 

4820 

Tube  No.  19  . . . 

Middle  ... 

46,000 

86,450 

22.0 

87.1 

Silky,  oblique. 

4823 

Tube  No.  20... 

Inside 

40.000 

73,800 

23.5 

34.0 

Silky,  serrated. 

4793 

Jacket  No.  11.. 

Inside 

49,000 

93,040 

20.7 

44.6 

Silky. 

4790 

Jacket  No.  12.. 

Outside... 

53,000 

06,160 

20.3 

44.6 

Granular,  60  per 
cent ;  silky,  40 
per  cent. 

Silky. 

4797 

Jacket  No.  13.. 

Inside 

47,000 

88,680 

21.3 

49.7 

4795 

Jacket  No.  15.. 

do 

49,000 

95,920 

19.0 

89.2 

SUky,    slightly 
granular. 

8-INCH  STEEL  B.  L  RIFLES. 


SPEOIMEITS  FEOM   TUBES  AND  JACKETS. 


47 


"i 


8-INCH   STEEL   B.  L.  RIFLES. 


49 


Tube  No.  2. 


No.  4890. 


Marks,  ^^^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Eloneation 
per  inch. 

Saooessire 

elon|i[»tioii 

per  inch. 

Permanent 

set. 

Saooeaslre 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Founds. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10.500 

10,750 

11,000 

11.250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

21,820 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
85,000 
40.000 
42,000 
48,000 
44,000 
45.000 
46.000 
47.000 
48,000 
40.000 
50,000 
51,000 
52,000 
87,280 

Ineh. 
0. 
.000100 
.000267 
.000633 
.000067 
.001133 
.001333 
.001400 
.001433 
.001497 
.001500 
.001567 
.001683 
.004067 
.005000 
.006000 
.006667 
.008000 

Indi. 
0. 

.000100 
.000167 
.000366 
.000334 
.000166 
.000200 
.000067 
.000033 
.000034 
.000033 
.000067 
.000066 
.002484 
.000933 
.001000 
.000667 
.001333 

Jiuh. 
0. 
0. 

Ineh. 
0. 

Tnltialload. 
ElasUc  limit. 

• 

Tensile  strength. 

0. 

.000033 

.000033 

•■•••••■*••« 

General  aummartf. 

Tensile  strength  per  aqnare  inoh  of  original  section ponnds . .    87, 280 

Elastic  limit  per  square  inch  of  orlginu  section do . . .    47, 000 

Elongation  per  inch  after  rupture inch. .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001633 

Seduction  in  diameter  at  i>oin t  of  rupture do . . .       .155 

Keduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1''.6  ft^om  neck 

Character  of  broken  surftoe silky 

Elongation  of  inoh  sections ".12,  ".38*.  ".14 

H.  Doc.  373 i 
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ISo.  4889. 


Marks,  li^fiJ 

Diameter,  ".566. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elonsatlon 

per  inch. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Bemarks. 

Total. 

Per  sqnare 
incti. 

Pomnds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12, 000 

12,250 

12,500 

12,750 

13,000 

20,710 

• 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51,000 
52,000 
82,840 

Inch.             Inch, 
0.                ,    0. 
.000133             .000133 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000333 
.000667 
.001000 
.001200 
.  001367 
.001400 
. 001438 
.001500 
.001567 
.001633 
.001667 
.006667 
.010333 
.011167 
.012167 
.013333 

.000200 
.  000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.005000 
.003666 
.000834 
.001000 
.001166 

.000033 

.000033 

.000033 

.0 

1 

1 

*  ' 

Elastic  limit. 

Tensile  strength. 

1 

General  eummary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds . .    82, 840 

Elastic  limit  per  sauare  inch  of  original  section do . . .    47, 000 

Elongation  per  incn  after  rupture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001067 

Keduction  in  diameter  at  point  of  rupture do. . .        .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  Bectiona ".16,  ".19,  ".37* 
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Tube  No.  11. 


No.  4783. 


Marks,  f^'J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snooessive 

elongation 

per  inch. 

Permanent 
set. 

Suoceeaive 

permanent 

Bet. 

Bemarks. 

Total. 

Per  squAre 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22,070 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
88.280 

Inch. 
0. 
.000100 
.000300 
.000600 
.000900 
.001067 
. 001267 
.001333 
.001367 
. 001400 
. 001467 
.  001567 
.004667 
.005500 
.006333 
.007500 

Inch, 
0. 

.000100 
.000200 
.000300 
.000300 
.000167 
.000200 
.000066 
.000034 
.000033 
.000067 
.000100 
.003100 
.000833 
.000833 
. 001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

0. 

.000033 

.000033 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    88. 280 

Elastic  limit  i>er  so  oare  i  nch  of  originalsection do . . .    45. 000 

Elongation  per  incn  after  rapture inch. .      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001467 

Bednction  in  diameter  at  point  of  rupture do...        .084 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.6 

Position  of  rupture 1  ".2  fh>m  neck 

Character  of  broken  surface granular,  dull  spot  at  the  circumference 

Elongation  of  inch  sectiona ".12,  ".25*,  ".17 
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Tube  No.  11. 


No.  4784. 


Marks,  S^B^iT 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDffation 
permch. 

Saooessive 

elongation 

per  inch. 

Permanent 

set. 

SuoceaslTe 

Total. 

Per  sqnare 
incn. 

permanent               Remarks, 
•et. 

* 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

9,750 

10,000 

10,250 

10.500 

10,760 

11,000 

19,  720 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
78,880 

Inch. 
0. 

.000100 
.000333 
.000633 
.000967 
.001133 
.001333 
.001700 
.002667 
.008967 
.009367 
.010567 

Inch. 
0. 

.000100 
.000233 
.000300 
.000334 
.000166 
.0002D0 
.000367 
.000967 
.006300 
.000400 
.001200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

••••••••••■• 

1 

0. 

...... ...  — 

Elastic  limit. 

! 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    78, 880 

Elastic  limit  per  square  inch  of  originiu  section do...    89,000 

Elongation  per  inch  after  rapture inch..      .2533 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001333 

Reduction  in  diameter  at  point  of  rupture do. ..        .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".3  ftrom  ne«k 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sectiona ".16,  ".28*,  ".32* 
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Tube  No.  12. 


No.  4808. 


Marks/B^Io 
Diameter,  "i564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
perlnoh. 

SuccessiTe 

elongation 

perlnoh. 

Permanent 
Bet. 

SucoeBsive 

permanent 

aet. 

Remarks. 

Total. 

Per  aqnare 
inch. 

Potmdi. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13.250 

13.500 

22,180 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
88.720 

Inch. 

0. 

.000100 
.000300 
.000633 
.001000 
.001183 
.001300 
.001367 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.003100 
.005667 
.007333 
.008000 
.000167 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000133 
.000167 
.000067 
.000066 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.001400 
.002567 
.001666 
.000667 
.001167 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.066633 

.000033 

Creneral  summary. 

Tensile  strength  persqaajre  inch  of  original  section poonds..    88,720 

Elastic  limit  per  square  inch  of  original  section do . . .    49, 000 

Elongation  per  inch  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Eeductlon  in  diameter  at  i)oint  of  rupture do...       .144 

Beductionin  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".U  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch aeeUons "M*,",22,",n 
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Tube  No.  12. 


ITo.  4809. 


Marks,  l^i\'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

SacoessiTe 

eloDffation 

perlnch. 

Permanent 
set. 

Snccessire 

permanent 

set. 

Remarks. 

TotAl. 

Per  square 
inCD. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

21,600 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
86.400 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000067 
.001133 
.  001800 
.001367 
.001400 
.001467 
.011867 
.013000 
.013567 
.014167 
.016000 

Ineh. 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000067 
.000400 
.001183 
.000567 
.000600 
.000833 

Ineh. 

0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  orisinol  section pounds. .    86, 400 

Elastic  limit  per  souare  inch  of  original  section do ...    44, 000 

Elongation  per  inch  after  rupture inch..      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Kediiction  in  diameter  at  point  of  rupture do. . .        .  054 

Keduction  in  area  after  rupture,  per  cent  of  original  section 18. 3 

Position  of  rupture 1".3  from  nock 

Character  of  broken  surface granular ;  opened  cracks  in  surface  of  the  stem 

Elongation  of  inch  sections ".17,  ".23*,  ".14 
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Tube  l^o.  13. 


No.  4846. 


Marks,  l^'J 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Sacceasive 

elongation 

per  inch. 

Permanent 
set. 

Inch. 
0. 

Sncoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incli. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

20,390 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 

Inch. 
0. 
.000067 
.000300 
.000600 
.000933 
.001100 

Inch. 
0. 

.000067 
.000233 
. 000300 
.000333 
.000167 
.000200 
.000100 
.000067 
.003033 
.  001000 
.  001333 
.000900 
.001100 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

40.000    '        oni.^UXi 

42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
81,560 

.001400 
.001467 
.004500 
.005500 
.006833 
.007733 
.008833 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    81, 560 

Elastic  limit  per  square  inch  of  original  section do. . .    43, 000 

Elongation  per  inch  after  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastio  limit do...  .  001467 

Kednction  in  diameter  at  point  of  rupture do. . .        .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Portition  of  rupture 1".6  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".18,  ".39*,  ".13 
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No.  4847. 


Marks,  |R,.T 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elon^tion 
per  inch. 

Saccessive 

eloosatioD 

per  Inch. 

Permanent 
set. 

SucceMlve 

permanent 

set. 

Total. 

Per  sqnaro 
incli. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

20.510 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
82,040 

IfUh. 

0. 

.000067 
.000300 
.000633 
.000988 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.002333 
.0093:13 
.010667 
.011683 
.012333 

Inch. 
0. 

.000067 
.000233 
.000333 
.000300 
.000200 
.000167 
.000067 
.000038 
.000033 
.000034 
.000866 
.007000 
.001334 
.000066 
.000700 

Jneh. 
0. 
0. 

Jneh. 
0. 

Initlalload. 

0. 

0. 

ElasUoUmit. 
Tensile  strength. 

General  $uwinuLry. 

Tensile  strength  per  sqnare  inch  of  original  section jMnnds. .    82, 040 

Elastic  limit  per  so  uare  inch  of  original  section do . . .    45, 000 

Elongation  per  incn  after  rupture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001467 

Reduction  in  diameter  at  point  of  rupture do. . .        .134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  scrratt^ 

Elongation  of  inch  sections ".18,  ".19,  ".34* 
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TUBB  Fo.  14. 


No.  4858. 


Mark8,|»|j5 

Diameter,  ".664, 

Sectional  area,  .25  square  inch. 

Oauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

2&0 

1,250 

2,500 

5,000 

7.500 

8,750 

10.000 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

21,010 


Per  Bquare 
incli. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
87,640 


Elongation 
per  mch. 


Inch. 
0. 

.000067 
.000267 
.000600 
.000933 
.OOLIOO 
.001267 
.001333 
.001307 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001633 
.009667 
.010500 
.011333 
.012500 
.013333 


Sncoeesive 

eloneation 

perlnch. 


Inch. 
0. 

.000067 
.000200 
.000333 
.000333 
.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.008034 
.000833 
.000833 
.001167 
.000833 


Permanent 
set. 


IruA. 


0. 
0. 


0. 


0. 


Snoceaaive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Elaatic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Badnction  in  diameter  at  point  of  ruptture ■ do.., 

Bednction  in  area  after  rupture,  per  cent  of  original  section 


87,640 

50,000 

.2133 

.001633 

.104 

33.6 

Position  of  rupture 1".2  from  neck 

Chajraoter  of  broken  surface granular,  55  per  cent ;  silk}'  serrated,  45  per  cent 

Elongation  of  inch  sections ".30*,  ".22,  ".12 
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8-IKCH  STEEL  B.  L.  BIFLES. 


No.  4847. 


Marks,  |Bj.^T 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
periQch. 

Saccesflive 

elongation 

perlnoh. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inci]. 

Pounds. 

250 

1,250 

2,600 

6,000 

7.600 

8,750 

10,000 

10,500 

10, 750 

11.000 

11,250 

11,500 

11,750 

13,000 

12,250 

12.500 

20.510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
82,040 

Inch. 
0. 

.000067 
.000300 
.000633 
.000933 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.002333 
.009333 
.010667 
.  011683 
.012333 

Inch. 
0. 

.000067 
.000233 
.000333 
.000300 
.000200 
.000167 
.000067 
.000033 
.000033 
.000034 
.000866 
.007000 
.001334 
.000966 
.000700 

Inch. 
0. 
0. 

Inch. 
0. 

Initlalload. 

ElasUc  limit. 
Tensile  strength. 

0. 

0. 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section .pounds . .    82, 040 

Elastic  limit  per  sauare  inch  of  original  section do . . .    45, 000 

Elongation  per  inch  after  rupture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Reduction  in  diameter  at  point  of  rupture do ...        .134 

Beduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".13,  ".19,  ".34* 


8-INCH   STEEL  B.  L.  RIFLES. 
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TuiBfi  Fo.  14. 


No.  4858. 


Mark8,|»i«5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

5,000 

7.600 

8,750 

10,000 

10,500 

10.750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

21,910 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
i6,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
53.000 
87,040 


Elongation 
per  Inch. 


Ineh. 
0. 

.000007 
.000207 
.000000 
.000933 
.001100 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001633 
.009067 
.010500 
.011333 
.012500 
.  013333 


Suecesaive  p^nnanent  SnoceaaiTO 


elongation 
per  inch. 


Ineh.      I 
0.  I 

.000067  I 
.000200  ! 
.000333  i 
.000333  ' 
.000167  , 
.000167  i 
.000066  , 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.008034 
.000833 
.000833 
.001167 
.000633 


set. 


Ineh. 


0. 
0. 


0. 


permanent 
set. 


Ineh. 


0. 


Remarks. 


Initial  load. 


Elastto  limit. 


Tensile  strength. 


General  sumfnary. 

Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  souare  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Eeduction  in  diameter  at  poiutof  rapture ^ do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 


87.640 

50,000 

.2133 

.001683 

.104 

33.6 

Position  of  rupture .'. 1".2  from  neck 

Character  of  uroken  surface granular,  55  per  cent;  silky  serrated,  45  per  cent 

Elongation  of  inch  sections ".30*.  ".22,  ".12 
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8-INGH   STEEL   B.  L.  RIFLES. 


No.  4859. 


Marks,  l^i\l 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Pounds. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12. 000 

12, 250 

12,500 

12, 750 

13,000 

13,250 

22,810 


Per  sqnare 
incQ. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,  000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50, 000 
51.000 
52,000 
53,000 
01,240 


Elongation 
per  inch. 


Inch. 
0. 

.000067 
.000233 
.  000567 
.  000933 
.001100 
.  001267 
.  001333 
.001333 
.001367 
.001400 
.001433 
.001500 
.  001533 
. 012500 
.013167 
.  0138.33 
. 014667 
.015667 


Snccessive 

elongation 

per Inch. 


Inch. 

0. 

.000067 
.000166 
.000334 
.000366 
. 000167 
.000167 
.000066 

0. 
.000034 
.000033 
.000033 
.000067 
.000033 
. 010967 
.000667 
.000666 
.000834 
.001000 


Permanent 
aet. 


Inch. 


0. 
0. 


0. 


Snccesslre ' 

permanent 

set. 


Remarks. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds . .    91, 240 

Elastic,  limit  per  square  inch  of  original  sect  ion -do  ..    48,000 

Elongation  per  inch  after  rupture inch..      .  1867 

Elongation  per  incli  under  strain  at  elastic  limit do...  .0015:)3 

Keduction  in  diameter  at  point  of  rupture do. . .        .  064 

Keductlon  in  area  after  rupture,  per  cent  of  original  section 21. 4 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface granular,  70  percent;  silky.  30  per  cent 

Elongation  of  inch  sections ".17,  ".23*,  ".16 
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Tube  No.  15. 


No.  4S66. 


Marks,  |^  J 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snccesnive 

elonsation 

per  inch. 

Permanent 
set. 

Snccesaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
61.000 
52,000 
85,240 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

21, 310 

Inch. 
0. 
.000067 
.000267 
.000567 
.000933 
.001100 
. 001267 
. 001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.003300 
.004667 
.006500 
.007667 
.009000 

Inch. 
0. 
.000067 
.000200 
.000300 
.000366 
.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.001800 
.  001367 
.001833 
.001167 
.001333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensilestrengtta  per  Bqtiare inch  of  original  section ponnds..    85,240 

Elastic  limit  per  sonare  inch  of  original  section do. . .    47, 000 

Elongation  per  incn  aftor  rapture inch . .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001500 

Reduction  in  diameter  at  point  of  rupture do. . .       .  124 

Keduction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture ".8  from  neck 

i Character  of  broken  surface silky 
siongatiou  of  inch  oecUo&s....... ".08,  ".13,  ".31* 
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8-INGH   STEEL   B.  L.  RIFLES. 


Tube  No.  15. 


No.  4867. 


Marks,  |?]f^'^ 

Diameter,  ''.564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snocessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  Moare 
incn. 

Poundti. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10, 000 

10,500 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12, 250 

12,500 

21,480 

Pottnds. 
1,000 
5,000 
10,000 
20.000 
30.000 
35.000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
85.920 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001367 
.001433 
.001500 
.001567 
.001600 
.012667 
.013733 
.014367 
.015367 
.016333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000167 
.000200 
.000066 
.000067 
.000067 
.000033 
.011067 
.001066 
.000634 
.001000 
.000966 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  sumfnary. 


Tensile  strengthperBqnare  inch  of  oriffinal  section poiuids 

Elastic  limit  per  sqaare  inch  of  original  section do . 

Elongation  per  inch  after  ru ptore inch 

Elongation  per  inch  under  strain  at  elastic  limit do . 

Rednction  in  diameter  at  point  of  rapture do. 

Seduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rapture ".9  from  neck 

Cliaracter  of  oroken  surface granular,  70  per  cent;  allky;  serrated,  90 ;  opened  cracks  in 

surface  of  stem. 
Elongation  of  inch  sections ".22*,  ".21,  ".16 


85,920 

45.000 

.1967 

.001600 

.074 

24.6 
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Tube  Ko.  16. 


Fo.  4870, 


Diameter,  ".664. 

Sectional  area  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,25C 

2.500 

5,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11.750 

21,390 


Per  Boaare 
incn. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44.000 
46,000 
46,000 
47,000 
85,500 


EloDgation 
per  Inch. 


Inch. 
0. 

.000100 
.000338 
.000667 
.001000 
.001200 
.001400 
.001567 
.001700 
. 002033 
.003167 
.005000 
.005000 


Saco«8sive 

eloD^ation 

per iDoh. 


Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000200 
.000167 
.000133 
.000333 
.001134 
.001833 
.000900 


Pennanont 
set. 


Inch. 


0. 
0. 


0. 


Saocessive 

permanent 

set. 


Ineh. 


0. 


.000067 


.000067 


Remarks. 


Initial  load. 


ElasUc  limit. 


Tensile  strength. 


General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds. .    85. 560 

Blastic  limit  per  sauare  inch  of  orlginarsection .do. . .    42, 000 

Slonjcation  per  inch  after  rupture inch . .      .  1533 

E3on/B^tion  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Bedaction  in  diameter  at  point  of  rupture do . . .       .044 

Bedoction  in  area  after  rupture,  per  cent  of  original  section 15. 0 

Position  of  rupture ".8  from  neck 

Chiu^acter  of  broken  snrfsco granular ;  flaky  spot  at  circumference ;  opened  cracks  in 

surface  of  stem. 
Elongation  of  ineh  seetlons ".14,  ".20*,  ."12 
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8-INCH   STEEL  B.  L.  RIFLE8. 


Tube  No.  16. 


No.  4871. 


Marks, »  ^'«  J 

?  M  T|  O 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.250 

10.500 

10,  750 

11, 000 

11,250 

11,500 

11,750 

21,020 


Per  so  uare 
incli. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
84,080 


ElongatioD 
per  inch. 


Inch. 


0. 


.000100 
.000300 
.000667 
.001000 
.001200 
.001400 
. 001467 
.001600 
.011067 
.012333 
.013333 
.014000 
.014733 


Succeasiye 

eloncHtion 

per  Inch. 


Inch. 
). 

.000100 
.000200 
.000367 
.000333 
.000200 
.000200 
.000067 
.000133 
. 010067 
.000666 
.001000 
.000667 
.000733 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


0. 


.000267  .000267 


Remarks. 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 


General  summary. 


Tonailo  strength  per  square  inch  of  original  section pounds. . 

£lH8tio  limit  per  sauare  inch  of  origiuafsection do . . 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Kediiction  in  diameter  at  point  of  rupture do. . 

Reduction  iu  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1".  40  from  neck 

Character  of  broken  surface ailky ;  60  percent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sections "23^  ".29*.  ".18 


84,080 

41,000 

.2333 

.001467 

.104 

33.5 
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Jacket  If o.  2. 


No.  4892. 


Marks,  y^^^J 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Per  sauare , 
inch.       I 


Elongation 
per  inch. 


Pounds. 

Pounds. 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

5,000 

20,000 

7,500 

30,000 

10,000 

40.000 

11,000 

44,000 

11,250 

45,000 

11,500 

46,000 

11,750 

47,000 

12,000 

48.000 

12,250 

49,000 

12,500 

50.000 

12,750 

51,000 

13,000 

52,000 

13,250 

53,000 

13.500 

54,000 

13.750 

55.000 

22,970 

91,  880* 

Inch. 

0. 
.000100 
.000383 
.000667 
.000967 
.001300 
.  001433 
. 001467 
.001533 
.001600 
.001633 
.001667 
.001733 
.005500 
.006667 
.007333 
.008167 
.009167 


Snoceasive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000233 
.000334 
.000300 
.000333 
.000133 
.000034 
.000066 
.000067 
.000033 
.000034 
.000066 
.003767 
.001167 
.000666 
.000834 
.001000 


Permanent 
set. 


Sncceasive 

permanent 

set. 


Inch. 


0. 
0. 


0. 
0. 


Remarks. 


Inch. 


Initial  load. 


I  Elastic  limit. 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .    91, 880 

Elastic  Hmit  per  sauare  inch  of  original  section do...    50,000 

Klongation  per  incn  after  rupture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001733 

Beduction  in  diameter  at  point  of  rupture do...       .  155 

Keduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface sil  k  y 

Elongatim  of  inoh sectioxw  •■.••■••••. • -••  ".11,  ".20,  ",2o* 
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8-INCH   STEEL   B.  L.  BIFLES. 


No.  4891. 


Marks,  ls\^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

SuocesslTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Poundt. 

250 

1,250 

2,500 

5.000 

7,500 

10.000 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13, 250 

22,890 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
91,560 

Inch. 
0. 

.000100 
.000333 
.000667 

Jneh. 
0. 

.000100 
.000233 

JneJi. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

. 001000           . 000333 
.001333           -  000333 

0. 
.000033 

.001600 
.001567 
.001600 
.001633 
.001667 
.001967 
.003667 
.004667 

.000167 
.000067 
.000033 
.000038 
.000034 
.000300 
.001700 
.001000 

.000033 

.  005667     ,      .  OOIOOO 

.007000 

.001333 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    91, 560 

Elastic  limit  per  sauare  inch  of  original  section .do. . .    48, 000 

Elongation  per  inc n  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do. . .    ■   .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture T'.Sflrom  ne<;k 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".36*,  ".U 
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Jacket  No.  4. 


No.  4894. 


Marks,  ^^^ 

Diameter, ' '.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  IcMuls. 


ToUL 

Per  BQiuire 
inciL 

Pounds. 

Pounds, 

250 

1,000 

1,250 

5,000 

2.500 

10,000 

5,0OU 

20,000 

7.500 

80,000 

10,000 

40,000 

11,000 

44,000 

11,250 

45,000 

11.500 

46,000 

11,750 

47,000 

12,000 

48,000 

12,250 

49,000 

12.500 

50,000 

12,750 

51.000 

13.000 

52.000 

13,250 

53,000 

13.500 

54,000 

22,070 

88,280 

ElonKation 
per  moh. 


Inch, 
0. 

.000133 
.000333 
.000067 
.001000 
. 001333 
.001433 
.001500 
.001600 
.001638 
.001667 
.001700 
.00«733 
.007833 
.008500 
.009333 
.010500 


per  incli. 


Inch. 

0.      I 
.000133 
.000200  ' 
.000334  I 
.000333 
.000333 
.000100 
.000067  j 
.000100  ' 
.000033 
.000034 
.  000033 
. 005033 
.  001 100 
.000667 
.000833 
.001167 


Jnek. 


0. 
0. 


.000033 
.000033 


Sucoeuiye 

penn«nent 

set. 


Ineh. 


0. 


.000033 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  itimmary. 

Tensile  strength  per  square  inch  of  original  8<«ction pounds . .    88, 280 

Elasiio  limit  per  square  inch  of  originu  section do...    49,000 

Klongation  per  inch  after  rupture inch. .      .  2300 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001700 

Ke<luction  in  diameter  at  point  of  rupture do. . .       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture l".6ftom  neck 

Cbaraoter  of  oroken  surface silky 

Elongation  of  inch  sections ".13,  ".41*,  ".IB 

H.  Doc.  373 5 
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8-INCH   STEEL   B.  L.  RIFLES. 


No.  4893. 


Marks,  |i«  fi/ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


r 


Applied  loads. 


Total. 


Pounds. 

250 

1.260 

2.500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

21.610 


PouTids. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
86, 440 


Per  square 
Incn. 


Elonsation 
per  Inch. 


Inch. 


I    0. 


.000133 
.000300 
.000633 
.000967 
.  001.300 
.  001433 
.  001500 
.001567 
. 001633 
.001667 
.  00:{6«7 
.006000 
.007000 
.008000 
.009500 


Successive  i 

elongation ' 

per Inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Bemarks. 


Inch. 
0. 

.000133 
.000167 
. 000333 
.000334 
.0003:i3 
.000)33 
.000067 
.000067 
.  000066 
.000034 
.  002000 
.  002333 
.001000 
.001000 
.001500 


Inch, 


0. 
0. 


0. 
0. 


Inch, 


0. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .      86. 440 

Elastic  limit  per  square  inch  ol  originaTsection do . . .      48, 000 

Elongntion  per  incn  aft«r  rupture inch. .       .  S233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  001667 

Reduction  in  diameter  at  point  of  rupture do...         .164 

Reduction  in  area  aft<:r  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".5  fh>m  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20,  ".32*.  ".15 
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Jaoket  No.  11. 


No.  4758. 


Marks,  |^»i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


1 

Applied  loads. 

EloDj^ation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

SuocsMive 

permanent 

set. 

Total. 

Per  square 
inoQ. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

21,860 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 

Inch. 
0. 
.000138 
.000200 
.000334 
.ooo.^]ta 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initialload. 
Elastio  limit. 

Tensile  strength. 

.001400     !       .000400 

11,000    i      .001433    '       .666633 
42,000    ,      .001467          .000034 
43,000    ,       .001567    1       .000100 

1 

44.000 
45.000 
46.000 
47,000 

.001700    1       .000138 
.001833    1      .000133 
.  002133          .  000300 
.  002800           .  OiinMT 

.000300 

.000300 

48,000    1      .003767    '      .000967 
40,  000          . 001667           . 000900 
50,  UOO           .  006S67           .  001700 

87,440 

1 :....!....:.::::.. 

1 

General  summary. 

Tensile  strength  per  sqnareinch  of  original  section ponnds..    87,440 

Elastic  limit  ]ter  square  inch  of  original  section do...    42,000 

Elongation  per  iucli  after  rupture inch..        .233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Keduction  in  diameter  at  point  of  rupture do...        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture l".8finomneck 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections 'M4,  ".42*.  ".14 


68 


8-INCH   STEEL   B.  L.  RIFLES. 


No.  4767. 


Marks,  |i^i;i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elonsation 
perlnoh. 

SnooessiTe 

elongation 

perlnob. 

Permanent 
set. 

SoooeMiTo 

permanent 

set. 

Total. 

Pernqnare 
Incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

23,370 

Pounds. 
1,000 
5,000 
10.000 
20.000 
80,000 
40,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
03,480 

Inch, 

0. 

.000100 

.000800 

.000683 

.000067 

.001367 

.001567 

.001600 

.001633 

.001633 

.001667 

.001700 

.001767 

.001867 

.002000 

.002388 

.003783 

.004833 

Inch. 
0. 

.000100 
.000200 
.000338 
.000834 
.000400 
.000200 
.000033 
.000088 
0. 
.000034 
.000033 
.000067 
.000100 
.000138 
.000383 
.001400 
.001100 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

0. 
.000088 

.000088 

General  aummary. 

Tensilo  strength  per  square  inch  of  original  section pounds..    03,480 

Elastic  limit  per  so  uare  inch  of  originu  section do...    50.000 

Elongation  per  incn  after  rupture ...inch..       .213 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Keduction  in  diameter  at  point  of  rapture do...       .144 

Beduction  in  area  after  rupture,  percent  of  original  section 44.6 

Position  of  rupture l".2SlVomneck 

Character  of  broken  surface silky 

Elongationof  inchsections ".20,  ".80*,  ".14 


_/ 
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Jaoket  No.  12. 


No.  4616. 


Marks,  |^;g 

Diameter,  '^664. 

Sectional  area,  .25  aqriare  inch. 

Gaaged  length,  3^'. 


Applied  loads. 

Elongation 
perinob. 

Suoceaaive 

elongation 

perinoh. 

Pennaaent 

set. 

BnocesslTe 

pennanent 

set. 

Total. 

Per  sqmure 
Idcil. 

Powvds. 

250 

1,250 

2,500 

5,000 

7.500 

10,000 

11.000 

11,260 

11.500 

11,750 

12.000 

12,250 

12.500 

12,750 

13.000 

21,390 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51.000 
52,000 
85,560 

Ineh. 
0. 

.000100 
.000338 
.000667 
.001000 
.001333 
.001433 
.001500 
.001533 
.001600 
.002300 
.003300 
.005167 
.000600 
.007667 

Ineh. 
0. 

.000100 
.000233 
.00U334 
.000833 
.000333 
.000100 
.000067 
.000033 
.000067 
.000700 
.001000 
.001867 
.001433 
.001067 

Ineh. 
0. 
0. 

Ineh. 
0. 

Tnitialload. 

Elastio  limit.  ' 
Tensile  strength. 

0. 
0. 

1 

General  tummary. 

Tensile  strength  per  square  inob  of  original  section pounds..    85,560 

Elastic  limit  per  sanare  inch  of  originarsection do...    47,000 

Elongation  per  inch  after  rapture inch..      .2367 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001600 

Keduction  in  diameter  at  point  of  rapture do...       .144 

Redaction  in  area  after  rupture,  per  centof  original  section 44.6 

Position  of  rupture l".8fhnnneok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".43*,  ".15 


L 
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8-IKOH   STEEL   B.  L.  RIFLES. 


No.  4814. 


Marks,  ^Vq 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applie<l»..>a<l8. 

Eloneation 
per  inch. 

Sacoeaslre 

eloneation 

perlnch. 

Permanent 
net. 

Succeaaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11, 750 

12,000 

22, 520 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
90,080 

Inch. 
0. 

.000100 
.000333 
.000700 
.  001033 
.  001400 
.001467 
. 001533 
. 010133 

.oiooee 

.011000 
.011800 
.012600 

Inch. 
0. 

.000100 
.000238 
.000367 
.000333 
.000367 
.000067 
.000066 
.008600 
.000467 
.000400 
.000800 
.000800 

Inch. 
0. 

a 

Inch. 
0. 

Inltialload. 

Elaatio  limit. 
Tenaile  strength. 

.000067 

.000067 

.008383 

.008266 

1 

1 

, 

............1...... ...... 

1 
1 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ..ponnds..    90,800 

Elostio  limit  per  sauare  inch  of  original  section do...    43, 000 

Elongationpor  incn  after  rupture inch..      .1833 

Elongation  per  inch  nnder  strain  at  elastic  limit do....  001533 

Reduction  iu  diameter  at  point  of  rupture do.  .       .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 83. 5 

Position  of  rapture 1".4  from  neck 

Character  of  brokeD  surface granular,  80  per  cent;  silky,  20  per  cent 

Elongation  of  inch  sections ".15,  ".26*,  ".14 
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Jacket  No.  13. 


Ko.  4866. 


Marks,  |^jg 
Diameter,  ".564. 
SectionaVarea,,. 25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Suocesaive 

eloDEAtion 

per  inch. 

Permanent 
set. 

Sacoesaive 

permanent 

set. 

B«mark«. 

T«»1-     '■"in'Si"" 

Pounds. 
250 
1,250 

Founds. 
1,000 
5,000 

Inoh. 

0. 

.000100 
.000300 
.000600 
.000933 
. 001300 
.001433 
.001467 

IncK 
0. 
.000100 
.000200 
.000300 
.000333 
.000367 
. 000133 
.000034 

Ineh, 
0. 

a 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

2,500 
5,000 

10.000 
20,000 

7,500 

30.000 

10, 000            40,  000 
11,000            44,000 
11,250     1        45.000 
11,  500            46,  OtO 
11, 750             47.  000 

0. 
0. 

.001500 

000033 

.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001838 
.001867 
.001900 
.002400 
.006167 
.007667 
.008667 
.000500 

.000033 
.  000034 
.000066 
.0(K)034 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000500 
.003767 
.001500 
.001000 
.000833 

12,000 

48,000 

12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 
15,250 
16,500 
24.210 

49,000 
60.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57.000 
58.000 
59,000 
60,000 
61,000 
62,000 
96.840 

_ 

••••• «•..... 

1 
1 

"i 

General  summary. 

Tensile  strength  per  square  inch  of  original  sect  ion ponnds . .    96, 840 

Elastic  limit  per  so oare  inch  uf  original  section do . . .    57, 000 

Elongation  per  incn  after  rapture inch. .      .  2067 

Elongation  per  inoh  under  strain  at  elastic  limit do-..  . 001900 

Eeductlon  in  diameter  at  point  of  rupture do...       .  154 

Beduction  in  ana  after  rupture,  per  centof  original  section 47.3 

Position  of  rupture r'.3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".26-,  ".24*,  ".12 


72 


8-INCH  STEEL  B.  L.  BIFLE8. 


No.  4857. 


Marks,  ^jf^o 

Diameter,  ".664. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  moh. 

Suocessive 

elongation 

perluch. 

Permanent 
set. 

SncoeesiTe 

permanent 

set 

Total. 

Per  square 
Inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

23, 510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
94,040 

Inch. 
0. 
.000067 
.000267 
.000600 
.000033 
.001267 
.001400 
.001433 
.001500 
.009333 
.009833 
.010333 
.011000 
.011667 

Inch. 
0. 
.000067 
.000200 
.000833 
.000333 
.000384 
.000133 
.000033 
.000067 
.007833 
.000500 
.000500 
.000667 
.000667 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 


Tensile  strength  persqnare  inch  of  original  section ponnds 

Elastio  limit  per  SQuare  inch  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Beduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  percent  of  original  section 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky,  slightly  granular  near  the  oiroumferenoe 

Elongation  of  inch  sections ".14,  ".81*,  ".15 


94,040 

46,000 

.2000 

.001500 

.104 

33.5 
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Jacket  No.  14. 


No.  4868. 


Marks,  |^g 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Totia. 


Poundt. 
250 
1.250 
2,500 
5.000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
18,260 
13,500 
13.750 
14,000 
14,250 
14,500 
44,750 
15.000 
15. 250 
15,500 
25,610 


Per  aoiuffe 
inoh. 


Poundt. 

1,000 
5,000 
10,000 
90,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
52,000 
63,000 
64.000 
65,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
102,440 


Elongatioii 
permoh. 


Inek. 
0. 

.000067 
.000800 
.000688 
.000067 
.001800 
.001400 
.001483 
.001467 
.001600 
.001583 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001067 
.002067 
.002867 
.002933 
.004000 


SaocesBive 

elongatioii 

perlnch. 


Jn«h. 
0. 

.000067 
.000283 
.000383 
.000834 
.000838 
.000100 
.000033 
.000034 
.000033 
.000088 
.000034 
.000066 
.  000034 
.000033 
.0000H8 
.000084 
.000038 
.000033 
.000084 
.000100 
.000100 
.000300 
.000666 
.001067 


Permanent 
aet. 


Ineh. 


0. 


0. 
0. 


Snooeaaive 

permanent 

aet. 


Ineh. 


0. 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tenaile  strength  per  square  inoh  of  oriffinal  section pounds..  102,440 

Elastic  limit  per  sanare  inch  of  original  section do...    57,000 

Elongation  per  incn  after  rapture inch..      .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Beduction  in  diameter  at  point  of  rupture do...       .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 89.2 

Position  of  rupture I'M  firom  neck 

Character  of  oroken  surface granular,  60  per  cent;  dnllailky,  50  per  cent 

Elongation  of  inch  seottons ''.00,  ".16,  ".27* 
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8-INCH   STEEL   B.  L.  RIFLES, 


liTo.  4869. 


Marks,8R^4J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sacoeuive 

elongation 

per  inch. 

Permanent 
aet. 

Sacceasiye 

permanent 

set. 

Bamarks. 

Total. 

Per  sQuare 
incn. 

Pound: 
250 
1,250 

Pounds.           Inch. 
1,000    1    0. 
~  5. 000           .  000100 

Inch. 
0. 

.000100 
.000233 
.000334 
.000338 
.000333 
.000167 
.000133 
.010300 
.001067 
.000833 
.001167 

Inch. 
0. 
0. 

Inch, 
0. 

TnlUalload. 
ElaaUo  limit 
Tenaile  atrength. 

2, 500             10. 006           .  000333 

5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
20,120 

20,  000          . 000667 
30,  000          .  001000 
40,000          .001333 
44,000    ;      .001500 
45, 000           .  001633 

0. 
.000033 

"".ooodsa" 

46,000 
47,000 
48,000 
49,  000 
80,480 

.011033 
.013000 
.013833 
.015000 

General  summary. 

Tensile  strength  persqnare  inch  of  original  section pounds..    80,480 

ElasUclimit  per  square  inch  of  original  section do...    44,000 

Elongation i>er  inch  after  roptnre inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Keduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section • 47.2 

Position  of  rupture l"firomneok 

Character  of  broken  surface silky 

Elongation  of  Inch  sections -. ".16,  ".22,  ".85* 


8-INCH    STEEL   B.  L.  RIFLES. 


76 


Jaoket  No.  17. 


No.  4876. 


Marks,  |^;g 

Diameter,  ".664. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3  ". 


Applied  loads. 


PonndM, 

260 

1,250 

2,500 

5.000 

7,500 

10,000 

ll.OUO 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

23,680 


Per  square 
inon. 


Pounds, 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
H640 


Elongatioii 
per  inoh. 


IfUh. 

0. 

.000100 
.000300 
.000633 
.001000 
.001333 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001767 
.001867 
.002033 
.003067 
.004833 
.006167 


Saocessive 

elnnf^ation 

IMr  inch. 


Ineh. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000167 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000100 
.000166 
.001034 
.001766 
.001834 


Permanent 
set. 


SocoesaiTe 

permanent 

set. 


Jneh. 


0. 
0. 


0. 


Inch, 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  sumnuiry. 

Tensile  strengtli  per  square  inch  of  original  section pounds..      94,640 

Elasticlimit  per  sauare  inoh  of  original  section do...      50,000 

Elongation  per  incn  after  rupture i nch . .        .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001767 

Reduction  fn  diameter  at  point  of  rupture do...         .074 

Reduction  in  area  after  rupture,  per  cent  of  original  section 24. 6 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface granular,  radiating  from  a  flaky  spot  at  the  circumference ; 

opened  cracks  m  surface  of  stem. 
Elongation  of  inch  sections ".10,  ".19*,  ".19* 
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Fo.  4877. 


Marks,  |/5(.^,^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

Saoceesive 

elongation 

per  inch. 

Permanent 
set. 

SaooeMlve 

permanent 

set 

Bemarka. 

Total. 

Per square 
inch. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

10«000 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

18,500 

13,750 

14.000 

14,250 

23,210 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
92,840 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001433 
.001167 
.001500 
.001533 
.001567 
.001638 
.001667 
.001700 
.001733 
.004000 
.005333 
.007333 
.009000 
.010333 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000100 
.000034 
.000033 
.000033 
.000034 
.000066 
. 000034 
.000033 
.000033 
.002267 
.001333 
.002000 
.001667 
.001333 

Ineh. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  i)er  square  inch  of  original  section X>o^uidA--    92,840 

Elastic  limit  per  square  inch  of  original  section do. . .    52, 000 

Elongation  per  inch  after  rupture inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

deduction  in  diameter  at  point  of  rupture do...       .124 

Eeduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture 1"  fh>m  neclc 

Character  of  hroken  surface granular,  60  per  cent;  silkVf  40  per  cent 

Elongation  of  inch  sections ^'.30,  ".15,  ".09 
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Jacket  No.  20. 


iTo.  4884. 


Maxks,  l^**^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  mch. 

Sacoessive 

Permanent 
set. 

SncceesiTe 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

11,000 

11.  250 

11,  500 
11,750 
12,000 

12,  250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,  250 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30.000 
40.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57.000 

Inch. 

0. 
.000100 
.000367 
.000700 
.001033 
.001400 

Ineh. 
0. 

.000100 
.000267 
.000333 
.000333 
0nO3b7 

Ineh, 
0. 
0. 

Ineh, 
0. 

Initial  load.    ' 

Elastic  limit. 
Tensile  strength. 

0, 

0. 

. 001600           . 000200 
. 001633           . 0000»3 

.001667 
.001667 
.001667 
.001700 
.001700 
.001733 
.001800 
.001900 
.001933 
.001967 
.002000 
. 002033 
.  002067 
.002167 
.002338 
.002667 
. 003367 
.004633 

.000034 
0. 

0. 
.000033 

0. 
.000033 
.000067 
.000100 
.  000033 
.000034 
.  000033 
.000033 
.000034 
.000100 
.000166 
.000334 
.000700 
.001266 



■■•«••■••••• 

14,  500            58,  000 
14,750            59.000 
15.000            00.000 

15,250 
15.500 
15,  750 
26,400 

61.000 

62,000 

63,000 

105,600 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  105,600 

Elastic  limit  per  sauare  inch  of  originaTsection do. . .    58, 000 

Elongation  per  inch  after  rupture inch . .      .  1767 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  002067 

Reduction  in  diameter  at  point  of  rupture : do...        .  124 

Keduotion  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture 1".  30  from  neck 

Character  of  broken  surface silky,  50  per  cent;  granular,  50  percent 

Elongation  of  inch  sections ".16,  ".26*,  ".11 


78 


8-INCH   STEEL   B.  L.  RIFLES. 


Marks,  ^^^'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Fo.  4886. 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Sucoessive 

permanent 

set. 

Bemarks. 

ToUl. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,  000 

11, 000 

11,250 

11,500 

11,750 

12, 000 

12.250 

12, 500 

12. 750 

13,000 

13,250 

13,500 

13,750 

14,000 

14.250 

22,900 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30, 000 
40.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
91,600 

Inch. 
0. 

.000033 
.000267 
.000600 
.000933 
.  001267 
. 001367 
.001367 
.  001400 
.001433 
.001600 
.001633 
.001633 
.001667 
.001767 

Inch, 

0. 

.000033 
.000234 
.000333 
.000333 
.000334 
.000100 

0. 

Inch. 
0. 
0. 

Inch. 
0. 

InitUI  load. 

'6. 
0. 

.000033 

' 

.000033 
.  000167 

1 

1 

.000033 

1 

0. 
.000034 
.000100 

Elastlo  limit. 

1 

.002733           .000966 
. 004067           .  001334 
.005100     .       .0010»3 

Tensile  strength. 

.006600 
.007633 

.001500 
.001033 

General  Bumfnary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,600 

Elastic  limit  per  Bouare  inch  of  original  section do...    51,000 

Elongation  per  tnoa  after  rupture inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Heduction  in  diameter  at  point  of  rupture do...       .134 

Koduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1 " .  70  from  neck 

Character  of  broken  surface silky,  90  per  cent;  granular,  10  per  cent 

Elongation  of  inch  sectio&8 ".16,  "J84\  ".12 
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TABULATION  OF  TENSION  SPECIMENS  FBOM  S-INCH  STEEL  B.  L. 

BIFLES. 


No.  of 
test 


P<»ltt<».l«g«B.|J^jSS^' 


4S00 
4889 
4788 

4784 
4808 
4800 
4846 
4847 
4858 


4859 

4866 
4867 


4870 
4871 

4892 
4891 
4894 
4893 
4758 
4757 
4815 
4814 

4856 
4837 

4808 


48«9 
4876 
4877 

4884 


488S 


Tube  No.  2. . . 

do 

Tube  No.  11... 


Middle  . 

do  .. 

Outside. 


■do do .. 

Tube  No.  12 do  .. 

do I  Middle  . 

Tube  No.  13...    Outoide. 

do |...  .do  .. 

Tube  No.  14 do.. 


.....do ...... 

Tube  No.  15. 
do 


Tube  No.  16. 
do 


Jaoket  No.  2.. 

do 

Jacket  No.  4.. 

do 

Jacket  No.  11. 

do 

Jacket  No.  12. 
do 


Jacket  No.  13. 
do 


Jacket  No.  14. 


do 

Jaoket  No.  17. 
do 

Jacket  No.  20. 


.do.. 


.do 

.do 
.do 


.do 
.do 


Middle 
do  . 


do  .. 

do., 

....  .do  . . 
do  .. 

Outaide. 

....do.. 


.do 
do 

■do 


.do 
.do 
.do 

.do 


.do 


Elaatic 

limit  per 

square 

inch. 


Pounds. 
47,000 
47,000 
45,00Q 

39,000 
49,000 
44,000 
43,000 
45,000 
50,000 


47,000 
45,000 


42,000 
41,000 

50,000 
48,000 
49,000 
48,000 
42,000 
50,000 
47,000 
43,000 

57,000 
46,000 


44,000 
50,000 
52,000 

58,000 


51,000 


Tensile 
strength 

per 

square 

inch. 


Pound*. 
87,280 
82,840 
88,280 

78.880 
88.720 
86,400 
81.560 
82,040 
87,640 


48, 000    91, 240 


85,240 
85,920 


85,560 
84,080 

91,880 
91,560 
88.280 
86,440 
87,440 
93, 480 
85,560 
90,080 

96,840 
94, 040 


57,000  ,  102,440 


'  80, 480 
94,640 
92,840 

106,600 


91,600 


**<*"•    ,ofarea. 


25.3 
21.3 
18.0 
23.3 
22.0 
21.3 


18.7 

17.3 
19.7 


15.3 
23.3 

22.0 
22.7 
23.0 
22.3 
23.3 
21.3 
23.7 
18.3 

20.7 
20.0 

17.0 


24.0 
16.0 
18.0 

17.7 


20.7 


Per  et. 

21.3 

24.0 

18.0 

Per  et. 
47.2 
44.6 
27.6 

44.6 
44.6 
18.3 
47.2 
41.9 
33.5 


21.4 

30.2 
24.6 


15.0 
83.5 

47.2 
47.2 
52.2 
49.7 
49.7 
44.6 
44.6 
33.5 

47.2 
33.5 

39.2 


47.2 
24.6 
89.2 

89.2 


41.9 


Silky. 

Do. 
Granular,  duU   spot 

at  circumference. 
Silky,  serrated. 
Silky. 
Granular. 
Silkv,  serrated. 

Do. 
Granular  55  per  cent, 

silky    serrated    46 

percent. 
Granular  70  per  cent, 

silky  30  per  cent. 
Silky. 
Granular  70  per  cent, 

silky    serrated    30 

per  rent. 
Granular,  flaky  spot. 
Silky  and  fine  gran- 

uIsa*. 
Silkv. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Granular  80  per  cent, 

silky  20  per  cent. 
Silky. 

Silky,  slightly  gran- 
ular. 
Granular  50  per  cent, 

dull   silky  50   per 

cent. 
Silky. 

Granular,  flaky  spot. 
Gran  nlar  60  per  cent, 

silky  40  per  cent. 
Silky   50    per    cent, 

granular     50     per 

cent. 
Silky   90   per    cent, 

granular     10     per 

cent. 


•  .'  t   .' 
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Tube  T^o.  17. 


So.  4806. 


Marks,  ^^^^ 

Diameter,  ''.566. 

Sectiofial  area,  J^  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elaoneatian 
per  mcli. 

SnooessiTe 
per  Inoh. 

Pennanent 
set. 

SaccesaiYe 

peimaoeiit 

set. 

Benuurka. 

TotftL 

Per  aqnare 
inoa. 

PotmdM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

23,010 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
02,040 

Inch. 
0. 

.000100 
.000800 
.000638 
.000967 
.001167 
.001367 
.001400 
.001433 
.001467 
001500 
.001525 
.001600 
.001633 
.001667 
.001700 
.001733 
.001867 
.002333 
.003667 
.005107 
.006433 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000200 
.000200 
.000038 
.000033 
.000034 
.000033 
.000025 
.000075 
.000033 
.000034 
.000033 
.000033 
.000134 
.000466 
.001334 
.001500 
.001266 

JmA. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Blastlo  limit. 
Tenalle  strength. 

.000033 
.000033 

.000038 
0. 

General  summary^ 

Tensile  strength  per  square  inoh  of  original  section pounds..    02,040 

Slaaticlimit  i>er  aaoare inch  of  originu section do...    60,000 

BloBgatian  per  incn  after  raptare inch..      .2067 

Slongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Redwation  w  diameter  at  point  of  mptnre do...       .185 

Redaction  in  area  after  mptore,  per  cent  of  original  section 41.9 

Position  of  mptnre 1". 7  from  neck 

Character  of  broken  surface ailkv 

Blongatlonof  inchseotioiks • '^18,  ".34*, ".lo 


84 


10-INCH   STEEL   B.  L.  RIFLES. 


I!^0.  4805. 


Marks,  Sfi'J 

Diameter,  ''.565. 

Sectiooal  area,  .25  square  inch. 

Gauged  length,  3  ". 


• 

Applied  loads. 

Eloncation 
perinoh. 

SaoceesiTe 

elongation 

perinch. 

Permanent 
Bet. 

Snooeaaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  Moare 
inch. 

PoundM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12.500 

12,750 

18,000 

13,250 

13,500 

18,750 

22,360 

Poumd: 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
65,000 
80,440 

0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001888 
.001367 
.001400 
.001438 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001738 
.001833 
.002967 
.005300 
.006667 
.007667 

Inth, 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.001134 
.002333 
.001367 
.001000 

0. 
0. 

IntK, 
0. 

TnitiaJload. 

Elaatie  limit. 
Tensile  strengtii. 

0. 
.000038 

.000033 

1 

1 

Gtnwal  Bummary. 

Tensile  atrenirth  per  aqnare  inch  of  ori£inal  section ponnda..    89,440 

Elaaticlimit  per  aooare  inch  of  original  section do...    50,000 

Elongation  per  inch  after  mpture inch . .      .  2467 

Elongation  perinch  under  strain  at  elastic  limit do...  .001733 

Redaction  in  diameter  at  point  of  rapture do...       .145 

Reduction  in  area  after  ruptare,  per  centof  original  section 44.6 

Position  of  rapture r'.65  fh>m  neck 

Character  of  broken  surface silk; 

Elongation  of  inch  sections 'M6;  ".38*,  ".19 
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Tube  No.  21, 


No.  4826. 


Marks,  i'^'J 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  load*. 

Klongatioii 
per  inch. 

Snooeaaire 

elongation 

perlnoh. 

Permanent 
set. 

Sacoesaire 
permanent 

set. 

Total. 

Per  square 
inon. 

PoutMb. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

22,680 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
00,520 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001383 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.0020JO 
.003000 
.004000 
.004833 
.006000 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000038 
.000084 
.000033 
.000067 
.000033 
.000100 
.001000 
.001000 
.000833 
.001167 

Ineh. 
0. 
0. 

Ineh. 
0. 

• 

Tnltialload. 

Elaatio  limit. 
Tensile  Btrength.  ■ 

0. 
0. 

General  summary. 

Tmaile  strength  per  square  inob  of  original  section ponnds..    00,520 

Elaaticlimit  per  square  inch  of  originiu  section do...    47,000 

Klongatlon  per  incn  after  ruptore inch..      .2007 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001600 

Keduction  in  diameter  at  point  of  rapture do...       .  154 

Seduction  in  area  after  rapture,  per  cent  of  original  section 47.2 

Poaition  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Sloogatkm  of  inch  sectiona 'M8, ''.86*, 'MS 
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10-INCH   8T£EL  B.  L.  BIFLE8. 


Na4S24^ 


Marks,  JJ?«;5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snooeariv 

elongation 

permch. 

Permanent 
set. 

SoooMaire 

permanent 

set. 

Bemarks. 

Total. 

Per  Mnare 
inon. 

Pound*. 

260 

1,250 

2,600 

5,000 

7,600 

8,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,260 

13,500 

22,190 

• 

Pound*. 
1,000 

•    6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000 
54,000 
88,760 

Inch, 
0. 

.000100 
.000600 
.000667 
.001000 
.001167 
.001333 
.001867 
.001400 
.001483 
.001467 
.001500 
.001567 
.001633 
.001667 
.001700 
.003000 
.005400 
.006667 
.007667 
.008500 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000167 
.000166 
.000084 
.000083 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000038 
.001300 
.002400 
.001267 
.001000 
.000833 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaallo  limit. 
Tenaile  strengtii. 

0. 
0. 



1           ...... 

1 

1 
1 

General  summary. 

Tenaile  atrength  per  square  inch  of  original  section «...«..ponnda..     88,760 

Elaaticlimit per  square inohof  originATsection do...      48,000 

Blongation  per  incn  after  rapture inch..       .2183 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001700 

Beduction  in  diameter  at  point  of  rupture do...         .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

Skmsattonofinohseotions 'M3,  ".22.  ".ar 
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Jackswc  Ha- 16. 


No.  4786. 


Marks,  ^^ 

Diameter,  * '.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^^ 


Applied  loads. 

Elongation 
permch. 

Socceasive 
elengation 
perlneb. 

Permanent 
set. 

SncoessiTe 

permanent 

set. 

Bemarfca. 

Total. 

Per  square 
Ineh. 

Poundf. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11.000 

11,250 

11,500 

It  750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

13,500 

13,760 

23,260 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,060 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
66,000 
03,040 

Ineh, 

0. 

.000100 
.000300 
.000667 
.001000 
.001167 
.001400 
.001467 
.001500 
.001507 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.004167 
.006500 
.007067 
.006000 
.006838 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000167 
.000233 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000^^3 
.000033 
.000067 
.002367 
.002333 
.000567 
.000033 
.000833 

InA. 
0. 
0. 

Indu 
0. 

Initial  load. 

• 

Elaatlo  limit. 
Tensile  strength. 

.000088 

.000038 

.000067 

.000034 

-•^« 

•  ••*  mm   ••«••• 

Crenerdl  Bummary. 

Tenaile  Btength  per  square  inch  of  original  section pounds..    93,040 

Elasticlimlt  per  sanare  inch  of  original  section « do...    50,000 

Bkmgatfoa  per  incn  after  roptare inch,.      .2267 

Xtagation  per  inch  under  strain  at  elastic  limit do...  .001800 

Bednotlon  in  diameter  at  point  of  rupture do...       .154 

Bednction  in  area  after  rapture,  percentof  original  section 47.2 

Position  of  rupture 1".8  from  neck 

Character  of  broken  sur&oe • silky 

Eloiigatioiiof  inohMcaona ".14,  ".38*,  'M6 
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10-INCH  BTEEL  B.  L.  RIFLES. 


Ko.  4786. 


Marks,  i?  S^  ^ 

y  M  Tf  M 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3'^ 


Applied  loads. 

Elonntion 
per  Inch. 

SncoeMlve 

elongation 

per  inch. 

Permanent 

Mt. 

SnooeeeiTe 

permanent 

set. 

Bemarks. 

Total. 

Persaiuuro 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,600 

10,750 

11,000 

11.250 

11.600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

18,500 

22,850 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
36.000 
40,000 
42,000 
43,000 
44,000 
45.000 
48,000 
47,000 
48,000 
48,000 
50,000 
51,000 
62,000 
63,000 
64,000 
91,400 

JimA. 
0. 

.000100 
.000600 
.000888 
.000087 
.001187 
.001888 
.001400 
.001438 
.001487 
.001500 
.001533 
.001587 
.001888 
.001887 
.001833 
.002187 
.003783 
.004833 
.008600 

Inch. 
0. 

.000100 
.000206 
.000333 
.000884 
.000200 
.000188 
.000087 
.000033 
.000034 
.000033 
.000038 
.000084 
.000088 
.000034 
.000188 
.000334 
.001588 
.001100 
.001887 

Inch, 
0. 

0. 

JimA. 
0. 

Tnitialload. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

.  .(..  _ 

General  summary. 

Tensile  strength  per  tqnare  inch  of  original  section pounds..    01,400 

Elastic  limit  per  square  inch  of  original  section..... do...    48,000 

Elongation  per  incn  after  rapture inch..      .1987 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001887 

Bednction  in  diameter  at  pointof  rupture do...       .134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 0 

Position  of  rupture 1".8  firom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'Ml,  ",W,  ".& 
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Jacket  Kg.  21. 


l^o.  4832. 


Marks,  1?5«J 

Diameter,  ''J564. 

Sectional  area,  .26  square  inch. 

Gaaged  length,  3". 


Applied  loads. 

EloDgatioii 
per Inch. 

> 

Snooeaaiye 

elongatioii 

perinoh. 

Pezmanent 
set. 

Snoceasire 

pennanent 

set. 

Kemarka. 

Total. 

Per  M  Qare 
Inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,260 

12,500 

12,750 

18,000 

13,250 

18,500 

18,750 

14,000 

14,250 

24,310 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
56,000 
56.000 
67,000 
97,240 

0. 

.000100 
.000300 
.000633 
.000967 
.001188 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001688 
.001667 
.001700 
.001733 
.003167 
.004888 
.005500 
.006500 
.007888 

Inek, 
0. 

.000100 
.000200 
.000388 
.000884 
.000166 
.000167 
.000067 
.000083 
.000083 
.000034 
.000088 
.000067 
.000083 
.000033 
.000034 
.000033 
.000033 
.001434 
.001166 
.001167 
.001000 
.000833 

Inch. 
0. 
0. 

Ineh, 
0. 

Inltialload. 

Elaatlo  limit. 
Tensile  atrengih. 

0. 

0. 

General  eummarif. 

Tensile  strength  par  aqnare  inc^  of  orixinal  aection ponnds..    97,240 

Xlaatio  limit  per  sooare  inch  of  originaTsecUon do...    52,000 

Elongation  per  incn  after  ruptare inch..      .2200 

Elongation  per  Inch  under  strain  at  elastic  bmit , do...  .001733 

Beduotionindiameter  at  point  of  ruptare do...       .144 

Beductioninareaafkerrupture,  per  cent  of  original  aection 44.6 

Position  of  rupture l".6ftx>mneck 

Character  of  broken  surface silky,  trace  of  granulation 

XiOBgation  of  inch  sections ".18,  ".34*,  ".14 
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10-INCH  STKEL  BL  L.  filFLBa. 


ir(K483L 


Marks,  iJ5j'jJ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loAds. 

Elongation 
permch. 

Sncce88iT0 

elOBSAHOB 

per inch. 

Pennanent 
set. 

SnooeMiYe 
penBABent 

set. 

Total. 

Per  sqaare 
incn. 

Pounds, 

950 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,600 

10,750 

11,000 

10,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

18,750 

14,000 

14,250 

14,500 

23,180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
92,720 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001888 
.001400 
.001488 
.001467 
.001500 
.001567 
.001688 
.001667 
.001700 
.001733 
.001767 
.001800 
.001867 
.002888 
.006500 
.007607 
.009000 
.009788 

Inch. 
0. 

.OOOIIN) 
.000288 
.000884 
.000333 
.000167 
.000166 
.000067 
.000083 
.000034 
.000033 
.000067 
.000066 
.000084 
.000083 
.000088 
.000034 
.000083 
.000067 
.  090066 
.008667 
.001167 
.001338 
.000788 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatte  limit. 
Tenaila  strength. 

. 

0. 

0. 

General  aummary. 

Tensile  strength  per  aqnare  inch  <  f  orleijial  section pounds..    92,720 

Elaaticlimlt  per  sonare  inch  of  original  section do...    63,000 

Elongation  per  incn  after  rupture inch..      .2433 

Elongation  per  inch  under  strain  at  elastic  limit ^ do. . .  .  00186^ 

Bednction  in  diameter  at  point  of  rupture do. . .       .  164 

Bednction  in  area  after  rapture,  p«r  cent  of  original  section 48.7 

Position  of  rupture : 1".28  froM  seek 

Character  of  broken  surface ailky 

Elongation  of  inch  seotions "»88*,  ".39*,  ".17 


10-INCH  8T££L   fi.  L.  BIFLE& 


91 


Jackbt  Ko.  23. 


Marks,  i*^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 

Ganged  length,  3''. 


No.  4836. 


Applied  load*. 

Blonntlon 
perlnoh. 

SnooessiTe 

donntion 

p«rln<A. 

Pennuieiit 

Mi. 

SoeoeMiTO 
pemuuftcnt 

Itenmrks. 

TotAl. 

P«rBqii«re 
Inon. 

Pound*. 

250 

1,250 

2,600 

6.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,260 

12,500 

12.750 

13,000 

18,250 

13,500 

28,680 

Pound: 
1,000 
5,000 
10,000 
20,000 
30,000 
86,000 
40.000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48.000 
40^000 
50,000 
.51,000 
62,000 
53.000 
54,000 
04,720 

Inch, 
0. 

.000100 
.000800 
.000683 
.000067 
.001188 
.001300 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.004000 
.005167 
.006000 
.007000 
.007867 

Inch, 
0. 

.000100 
.000200 
.C00338 
.000834 
.000106 
.000167 
.000067 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.002333 
.001167 
.000833 
.001000 
.000667 

0. 

a 

Jneh, 
0. 

InltUlloftd. 
EliMtIa  limit. 

0. 

0. 

• 

Creneral  summary. 


94,720 

49.000 

.2000 

001007 

.104 


Tensile  strength  per  Bqnare  inch  of  oriffinai  section ..poonds.. 

BUsticlimit  per  soaare  inch  of  original  section do... 

Ekmgation  per  inen  after  rapture Inch.. 

Elongation  per  Inch  nnder  strain  at  elastic  limit do... 

Bednction  in  diameter  at  point  of  rapture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 38.5 

Position  of  rupture 1"  .7  from  neck 

Character  of  broken  surikoe silky,  60  per  cent;  granular,  60  per  oent  in  irregular  sections; 

op^ed  cracks  in  Tloinity  of  place  of  rapture. 
Elongafcionofinohseotlona ".14, '^81^ 'M5 
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10-INCH   STEEL   B.  L.  RIFLES. 


No,  4835. 


Marks,  JJ^i 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loada. 

Elonntion 
permoh. 

SoooeMlre 

elonntloii 

perinoh. 

Permanent 
set. 

Snooenaive 

pemutnent 

■et. 

Bemarki. 

Total. 

Persqiiare 

Poundi. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

13,500 

13,760 

14,000 

14,250 

22,540 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
90,160 

Inch, 
0. 

.000100 
.000300 
.000638 
.000967 
.001100 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.004833 
.006338 
.007838 
.008500 
.000388 

Inch, 
0. 

.000100 
.000200 
.000383 
.000834 
.000133 
.000167 
.0(VX)66 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.003183 
.001500 
.001000 
.001167 
.000888 

Jneft. 
0. 
0. 

Inch. 
0. 

Initialload. 

Klastio  limit. 
Tensile  strength. 

0. 

0. 

General  eummary. 

Tensile  strength  per  sqiuure  inch  of  original  section pounds..    90,160 

Elastic  limit  per  saoare  inch  of  original  section do. . .    52, 000 

Elongation  per  incn  after  mptare inch..      .2067 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001700 

Bednction  in  diameter  at  point  of  mpture do . . .       .164 

Eeduction  in  area  after  mptnre,  per  cent  of  original  section 49. 7 

Position  of  rapture l".04ftomneck 

Character  of  broken  snrfisce... silky 

Elongation  of  inch  sectionf ".15,  ".85*.  ".12 
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Jacket  Kg.  33, 


ISo.  4910. 


Marks,  b  t," 

Diameter,  '^564. 

Sectional  area  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

lEloiiCatloii 
per  inch. 

Saooeeeiye 

elongation 

perlnoh. 

set. 

SnooeeaiTe 

pennanent 

■et. 

• 
Bemarks. 

Total. 

PerMiiar6 
inch. 

Poimdff. 

250 

1,260 

2,500 

5,000 

7,600 

8,750 

10,000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

23,310 

Fmmdt. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
08,840 

Jnek. 
0. 

.000100 
.000888 
.000667 
.001000 
.001200 
.001367 
.001433 
.001467 
.001500 
.001538 
.001600 
.001633 
.001667 
.001700 
.001783 
.001888 
.001933 
.002033 
.004333 
.005167 

Inch. 
0. 

.000100 
.000283 
.000334 
.000333 
.000200 
.000167 
.000066 
.000084 
.000033 
.000083 
.000067 
.000088 
.000084 
.000038 
.000038 
.000100 
.000100 
.000100 
.002300 
.000884 

Ineh. 
0. 
0. 

0. 

Initial  load 

Elastic  limit. 
TenaHe  strength. 

.000088 

.000083 

.000088 

0. 

Oeneral  summary, 

Tensfle  strength  per  square  inch  of  original  sectioii pounds..    98,240 

Elastic  limit  per  sanare  inch  of  original  section do...    50,000 

Elongation  perinea  after  mptare inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001738 

Bednction  in  diameter  at  point  of  mptare do...       .154 

Bedaction  in  area  after  raptore,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".10  Aram  neck 

Character  of  broken  surfiMse silky 

Elongation  of  inch  seotions ".81*,  "09,  ".J3 
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10-INCH   STEEL   B.  L.  RIFLES. 


Ko.4836. 


Marks,  JJ^i 

Diameter,  ''.664. 

Sectional  area,  .25  square  incli. 

Ganged  length,  3''. 


Appliad  loads. 

Elonffation 
per  Inch. 

SnooessiTe 

elongation 

peruMdi. 

Permaaent 
set. 

Saooesaive 

permanent 

set 

Total. 

Persqiiare 
JnoD. 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.600 

11, 750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

13,500 

18,750 

14,000 

14,250 

22,640 

Poundt, 
1,000 
5,000 
10,000 
20.000 
30.000 
36,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
63,000 
64,000 
66,000 
66,000 
67,000 
90,160 

Inch, 
0. 

.000100 
.000300 
.000638 
.000067 
.001100 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.004833 
.006383 
.007883 
.006500 
.009838 

Inch, 
0. 

.000100 
.000200 
.000383 
.000384 
.000138 
.000167 
.0QP066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.003188 
.001600 
.001000 
.001167 
.000833 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Klaatic  limit. 
Tensile  strength. 

0. 

0. 

••••••••■■■■ 

General  eummary. 

Tensile  strength  per  aqnaire  inch  of  original  section pounds..    90, 160 

Blastio  limit  per  sonare  inch  of  original  section do . . .    52, 000 

Elongation  i>er  inen  after  rapture inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .161 

Seduction  in  area  after  rnptnxe,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".04  from  neck 

Character  of  broken  surface silky 

Ebrngationof  inohsectiom ".16,  "^*,  ".12 
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Jacket  No,  33. 


Ko.  4910. 


Marks,  i^^ 

Diameter,  ^^564. 

Sectional  area  .25  square  inch. 

Ganged  length,  3^^ 


Applied  loads. 

monntion 
per  mch. 

Saooetaire 

elongation 

perinob. 

Permanent 
set. 

SnooeasiTe 

permanent 

set. 

• 

Bemarka. 

Total. 

PersqnwO 
inon. 

• 

Poufub. 

260 

1.260 

2,600 

6,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,500 

13,750 

23.310 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
48,000 
44.000 
46,000 
40,000 
47,000 
48,000 
40.000 
60,000 
51,000 
52,000 
63,000 
54,000 
65,000 
n,840 

0. 

.000100 
.000338 
.000007 

.001000 
.001200 
.001307 
.001433 
.001407 
.001600 
.001688 
.001000 
.001633 
.001007 
.001700 
.001733 
.001888 
.001933 
.002033 
.004333 
.005167 

Ineh. 
0. 

.000100 
.000233 
.000384 
.000333 
.0002UO 
.000107 
.000000 
.000034 
.000033 
.000083 
.000007 
.000033 
.000084 
.000033 
.000038 
.000100 
.000100 
.000100 
.002300 
.000884 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load 

Elasticlimlt. 
Tensile  strengtii. 

.000083 

.000088 

.000083 

0. 

Oet^eriU  summary, 

Tenafle  strength  per  square  inch  of  original  section pounds..   98,240 

Elaatlc  Umit  per  saoare  inch  of  original  section do...    60,000 

£longatlon  per  incn  after  rapture inch..      .2007 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001788 

Bedaetion  indiameter  atpoint  of  rapture do...       .154 

Badnction  in  area  after  rapture,  per  cent  of  original  section 47.2 

Position  of  rupture 1".10  from  neck 

Character  of  hroken  surfiMse silky 

Blongstio&of  inohaeotioiM,. • ".81*,  ".19,  "J2 
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lO-mCH  6TEEL  B.  L.  RIFLES. 


I!ro.  4909. 


MarkB,JJ?»J 

Diameter^  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneation 
perinch. 

Suocessive 

elohcatiou 

per  inch. 

Permanent 
-set. 

Snooessive 

permanent 

set. 

Itemarkft. 

Total. 

Fer  square 

Poundt, 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.600 

13,760 

14,000 

14,250 

23,880 

Poundt. 
1.000 
5,000 
10<600 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64.000 
55.000 
66,000 
57,000 
83,6aO 

Inch, 
0. 

.000160 
.000300 
.000633 
.000967 
.001100 
.001267 
.001883 
. 001367 
.001400 
.001433 
.001467 
.001600 
.001500 
.001533 
.001600 
.001638 
.001700 
.001967 
.003167 
.004167 
.005338 
.006667 

Jn^. 

0. 
.000160 
.000900 
.000838 
.000334 
.000138 
.000167 
.000066 
.000034 
.000088 
.000033 
.000034 
.000033 

0. 
.000033 
.000067 
.000033 
.000067 
.000267 
.001200 
.001000 
.001166 
.001334 

Inch. 
0. 
0. 

Inch. 
0. 

Tnitialload. 

Elastie  limit. 
TenaUe  strength. 

a 

0. 

Qm^tral  Mwrnmary, 

Teiiille  atFsngth per  aqiiare  inch  of  original  sectien •«....... .......potiiidB..   68,580 

XhMtic  limit  per  square  inch  of  original  section do...    62,000 

Elongation  per  inch  after  rupture , inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Seduction  in  diameter  at  point  of  rupture do...       .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".6  fktnn  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections .....  ".13,  ".M*,  ".13 

TAB  ULATION  OF  TENSION  SPECIMENS  FROM  10- INCH  STEEL  B.  L, 

RIFLES, 


No.  of 
test. 

Position  in  gun. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 

strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fhusture. 

4806 
4805 
4825 
4824 

4786 
4785 
4832 

4831 
4836 

4835 
4910 
4909 

Tube  No.  17... 
do 

Middle.. 
....  do  ... 

Poundt. 
50,000 
50,000 
47,000 
49,000 

50,000 
40,000 
52,000 

53,000 
49,000 

52,000 
50,000 
52,000 

Poundt, 
92,040 
89,440 
90,520 
88,760 

93,040 
91,400 
97,240 

92,720 
94,720 

90,160 
93,240 
93,520 

P,ei. 
20.7 
24.7 
20.7 
21.3 

22.7 
19.7 
22.0 

24.8 
20.0 

20.7 
20.7 
20.0 

P.et. 
41.9 
44.6 
47.2 
47.2 

47.2 
41.9 
44.6 

49.7 
33.5 

49.7 
47.2 
47.2 

Silky. 
Do. 
Do. 
Do. 

Da 
Do. 

Silky^  trace  of  gran- 
ulation. 
SUky. 

Silky,  50per  cent ;  gran- 
ular, 60  per  cent. 
Silky. 
Do. 
Do. 

Tube  No.  21... 
do 

....do... 
...  .do  ... 

Jacket  No.  16. 
do 

do  ... 

...  .do  ... 

Jacket  No.  21. 
do 

....do... 
.  ...do 

Jacket  No.  23. 
do 

....do... 
. . .  .do  ... 

Jacket  No.  33. 
do 

do  . . . 

do  . .. 

12-mCH  STEEL  B.  L  RIFLES 


SPECIMENS  FROM  TTJBES  AKD  JACKETS. 
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Tube  ^o.  10. 


No.  4788. 


Marks,  ^2  K.^T 

Diameter,  ^'.664. 

Sectional  area,  .25  aqaare  inch. 

Ganged  length,  3'^ 


Applied  loa^B. 

Elongation 
perlnoh. 

Snooeesiye 

elongation 

perlnch. 

Permanent 
set. 

BuooeMire 

permanent 

set. 

1 

Bemarks. 

Total. 

Per  MnAie 
inch. 

Poundi, 

250 

1,250 

2,600 

6,000 

7,500 

8,750 

10,000 

10,260 

10,500 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,500 

12,760 

13.000 

24,080 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
86,1108 
46,000 
47,000 
48,000 
48,000 
60,000 
«,000 
52,000 
06,320 

Inch. 
0. 

.000183 
.000800 
.000688 
.000067 
.001187 
.001867 
.001400 
.001483 
.001500 
.001683 
.001667 
.001600 
.001667 
.001900 
.002067 
.002888 
.002767 
.004000 

0. 

.000133 
.000167 
008BM 
!000384 
.000200 
.000200 
.000083 
.000083 
.000067 
.000033 
.000034 
.000033 
.000067 
.000283 
.000167 
.000266 
.000434 
.001233 

0. 
0. 

Inek. 
0. 

• 

Initial  loitd. 

! 

BUwttollBiit. 

^PiliiiillM  ■TunHnc^n  ^ 

••^•••••4««« 

0. 
0. 

^ 

TAiaile 8fr«lgtli pet  Bqvare Inish cf  DrisiBBl seetion i...i<*«;pMmds..    98,890 

Btaatic  limit  per  eqnare  inch  of  origtanuBeetion < «do...    47,080 

Elongation  per  Incn  after  rapture a j... «...inoh..     .1883 

Elongation  per  inch  under Btniin  at elastio limit ..4o...  .001687 

Bedoction  in  diameter  at  point  of  rupture wdo. . .       .114 

Bednetion  in  area  after  rapture,  per  cent  of  original  section 86.4 

Poeltion  of  rapture ........i.  I'M  Amu  seek 

Character  of  broken  surface granular,  60  percent;  silky,  40  per  cent 

Elongation  of  inch  sections 'M2,  ".19,  ".27* 

H.  Doc,  373 7 
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12-INCH  STEEL   B.  L.  RIFLES. 


No.  4787. 


Marks,  ^^^';^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Blongation 
per  Inch. 

Snooeasiye 

elongation 

p«rlnch. 

Permanent 
set. 

SnooeaaiTe 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Pounds. 

260 

1,250 

2,500 

6.000 

7,600 

8,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

13,000 

13,250 

22,940 

Poundt. 

1,000 
6.000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
58,000 
91,760 

Inch. 
0. 

.000100 
.000800 
.000633 
.000967 
.  001138 
.001300 
.001383 
.001367 
.001400 
.001433 
.001500 
.001583 
.001667 
.001683 
.002833 
.006000 
.006933 
.006667 
.007383 

Inch. 
0. 

.000100 
.000200 
.000338 
.000384 
.000166 
.000167 
.000033 
.000034 
.000033 
.000083 
.000067 
.000033 
.000084 
.000066 
.001200 
.002167 
.000983 
.000734 
.000666 

Indi. 
0. 
0. 

Inch. 
0. 

Initial  load. 

llastio  limit. 
Tensile  strength. 

0. 
.000083 

.000088 

• 

Get^eral  9ummary, 

TensiloBtrengthpersqnaie  inch  of  original  section poonds..    91,760 

Elastic  limit  per  square  inch  of  originu  section do...    48,000 

Elon  gation  per  inon  after  rapture inch . .      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Seduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotioiu ".14,  ".37*,  ".iS 
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TUBB  Ko.  12. 


No.  4914. 


Marks,  bt^ 

Diameter,  ".664. 

Sectional  area,  .2«5  square  inch. 

Ganged  length,  3". 


Applied  loada. 

Eloncration 
peruch. 

SaooMslve 

eloncratioii 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

TotaL 

PerMoare 
incn. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

22,700 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
90,800 

Inch. 
0. 

.000100 
.000300 
.000683 
.000967 
.001133 
.001300 
.001333 
.001867 
.001400 
.001433 

Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

.000200 
.000333 

.000884 
.000166 
.000167 
.000033 
.000034 
.000038 
.000083 

0. 
0. 

.001633          .000200 
.001867          .000284 
.002167    1      .000300 
.002667           .000500 

.003167           .000500 

1 



1 



General  mmmary, 

TensUe  strength  per  square  inch  of  orieinal  section pounds. .    90,800 

Elastic  limit  per  so  uare  inch  of  original  section do. . .    44, 000 

Elongation  per  incn  after  rupture inch . .      .  2033 

Elongation  per  inch  uuder  strain  at  elastic  limit do...  .001433 

EednctJon  in  diameter  at  i>oint  of  rupture do. . .       .  144 

Eeductlon  in  area  after  rupture,  per  centof  original  section 44.6 

Position  of  rupture 1".85  from  neck 

Character  of  hroken  surface dull  silky,  with  trace  of  granulation 

Elongation  of  inohsections ".27,  ".86*,  ".11 
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12-INCH   STEEL  B.  L.  RIFLES. 


Na  ^13. 


Marks,  25;^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loadB. 

EloaeatlOD 
per  inoh. 

Snoceasive 

elongation 

perinch. 

PerviMient 

set. 

Snooeaaive 

permanent 

aet. 

Remarka. 

Total. 

Persaaare 
inon. 

PoundM. 

250 

1,250 

2,500 

6,000 

7,600 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

U,750 

12,000 

12,260 

12,500 

12,750 

18,000 

13,250 

13,500 

18,750 

14,000 

22,500 

Poundt. 
1,000 
6,000 
10.000 
20,000 
80,000 
85,000 
40,000 
41.000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
68,600 
54,000 
55,000 
56,000 
90,360 

Inch. 
0. 
.000100 
.000300 
.000638 
.000967 
.001100 
.001300 
.001333 
.001867 
.001400 
.001433 
.001467 
.001500 
.001667 
.001633 
.001667 
.001700 
.001738 
.007500 
.008167 
.000067 
.010000 
.011000 

I9ieh. 
0. 

.000100 
.000200 
.000333 
.000834 
.000188 
.000200 
.000088 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000084 
.000033 
.000088 
.006767 
.000667 
.000900 
.000033 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 

0. 

General  eummary. 

Tenaile  strength  per  square  inoh  of  original  section pounds. .    90,  '< 

Elastio  limit  per  sqoare  inoh  of  original  section do...    51,000 

Elongation  per  in<ui  after  rapture inoh..      .2267 

ElongatSon  per  inoh  under  strain  at  elastic  limit do ...  .  001788 

Rednctkm  in  diameter  at  point  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture r'.8f^mneck 

Character  of  broken  surface sUkv 

Elongation  of  inch  sections ".18,  ".40*.  ".15 
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JAdKST  KO.  7^ 


No.  4762. 


Marks,  ^^§5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Blongation 
porukoh. 

SncoeasiTe 

elongatioii 

perlnoh. 

Pennaxie&t 

set. 

ShiooeBaiTe 

permanent 

set. 

Total. 

Permnare 
inon. 

Poundt. 

250 

1,260 

2,500 

5,000 

7.500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,500 

18,750 

14,000 

23,010 

Povndg. 
1,000 
5,000 
10,000 
20.000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
56,000 
66,000 
92,040 

Ineh. 

0. 

.000100 
.00U3UU 
.000633 
.001000 
.001183 
.001383 
.001807 
.001400 
.001433 
.001467 
.001538 
.001600 
.001633 
.001667 
.001700 
.001733 
.003000 
.006333 
.007167 
.008000 
.008667 

0. 

.000100 
.000200 
.000383 
.000367 
.000133 
.000200 
.000034 
.000033 
.000033 
.000034 
.000066 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  iQftd. 

Elastio  Ibnit. 
Tensile  stienfth. 

0. 

"o. 

.000067 
.000033 
.000084 
.000033 
.000033 
.001267 
.003333 
.000834 
.000833 
.000667 

.  .      1    

._____._. _..i. _..... .. 

1 

1 

1 

General  summary, 

T«n«ile  strangth  per  aqnare  inch  of  original  section ......ponDda..    92,040 

Elastic  limit  per  saoare  inoh  of  originaTseotion do...    61,000 

Slongation  per  inch  after  ruptore Indt..       .220 

Slongation  per  inch  under  strain  at  elastio  limit do...  .001733 

Beduction  in  diameter  at  point  of  rapture do...       .144 

Kednotionin  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".48  from  neck 

Gharacterol  broken  surface Bflkyt  traoe  of  granolation 

Elongation  of  inch  sections 'M9,  ".38*, 'M4 
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12-mCH   STKEIi  B.  L.  RIFLES. 


TSo.  4751. 


Marks,  ^^l 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsation 
per  incb. 

Saooessive 

eloDsation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Total. 

Per  square 
incn. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10.760 

11.000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13, 750 

14,000 

14.250 

14,500 

22,960 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62.000 
63.000 
64,000 
65,000 
66,000 
67.000 
68,000 
91,840 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.004838 
.006333 
.007833 
.008333 
.009783 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000167 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.002533 
.002000 
.001000 
.001000 
.001400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

.... 

1 

1 

General  summary. 

Tensile  Btrength  per  square  inch  of  original  section ponnda..    91,840 

Elastic  limit  per  Booare  inch  of  originiu  section do...    63,000 

Elongation  per  inon  after  rupture inch..        .200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Beduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".14  firom  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections .' ".29*,  ".19,  ".32 


12-IKCH   STEEL   B.  L.  RIFLES. 


103 


Jaokbt  No.  10. 


No.  4834. 


Marks,  ^i^^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loada. 

Eloncation 
permoh. 

SncoeMive 

elonntion 

perlnoh. 

PennAnent 

Mt. 

SnooeMire 

pezmanent 

set. 

Bemarks. 

Totol. 

Fersanare 
inch. 

Pounds, 

250 

1,250 

2,600 

6,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.760 

12,000 

12,250 

12,600 

12,750 

13,000 

18,250 

18.500 

13,750 

22,790 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65,000 
91,160 

IneK. 
0. 

.000100 
.000800 
.000688 
.000967 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001600 
.001633 
.001600 
.001633 
.001667 
.002667 
.011333 
.012000 
.012667 
.018400 

Inch. 
0. 

.000100 
.000200 
.000388 
.000334 
.000166 
.000167 
.000067 
.000033 
.000088 
.000034 
.000033 
.000038 
.000067 
.000033 
.000034 
.001000 
.008666 
.000667 
.000667 
.000738 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 

Blaatio  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 


91,160 

50,000 

.2233 

.001667 

.074 


Tensile  Btreofrtli  per  square  inch  of  orisinal  section pounds.. 

Elastic  limit  per  sqnare  inch  of  originalsection do... 

Elongation  per  inob  after  rapture inch.. 

Elongation  per  inch  under  strain  at  elastic  Umlt do.. 

Redaction  in  diameter  at  point  of  rupture ., do.. 

Beduction  in  area  after  rupture,  per  cent  of  original  section 24. 6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surflsoe granular  60  per  cent,  oblique  40  per  cent.    Opened  minute 

cracks  in  surface  of  the  stem. 
Elongation  of  inch  sections ,.. ".24*. ''.25*. ".18 
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Id-IKCH  8TBEL  B«  U  UFLES. 


Marks,  g^*i 

Diameter,  ".664. 

Sectional  area,  .25  square  inch* 

Gauged  length,  3". 


1^48331 


Ai^Iiedloftds. 

Elonmtion 

SacocMire 

eliomnitieii 

par  Inch. 

• 

Permanent 
set. 

SncoeasiTe 
pennanent 

set. 

Hanarka. 

Total. 

Persqnare 
incn. 

Pound*, 

250 

1,250 

2,600 

6,000 

7,500 

8,760 

10.000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

13,500 

13,760 

24,180 

Poundt. 
1.000 
6,000 
10,000 
20.000 
98,00» 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
60,000 
61,000 
62.000 
53,000 
84,000 
66,000 
96,720 

Inch, 
0. 

.000100 
.000800 
.OOOOBt 
.001000 
.80il«9 
.001888 
.001400 
.001483 
.0(^487 
.001600 
.001683 
.001687 
.001800 
.001833 
.001867 
.001800 
.003000 
.004833 
.007000 
.007887 

0. 

.000100 
.0002Q0 
.00088» 
.000887 
.000167 
.00OM» 
.000087 
.000038 
.000034 
.000038 
.000083 
.000084 
. OOOOoo 
.000083 
.000084 
.000288 
.001100 
.001838 
.002187 
.000887 

Jneh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

JElaatlo  limit. 
Tenailaalnngth. 

'•""""••*••" 

0. 

0. 

Tensile  atrength  per  square  inch  of  original  section pounds..    06,720 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch..     .1787 

Elongaftion  per  inch  under  Borain  at  elastic  limit ., do...  .001607 

Bedn^tien  i n  diameter  at  point  of  rupture do . . .       .  064 

BeductioD  in  area  after  rupture,  per  cent  of  original  section 27. 8 

Position  of  rupture ".7fnnBBeok 

Gharaoter  of  broken  ourfiaee granular;  silky  spot  at  the  cironmfiBrBBoe 

Btongatien  of  inch  aeotions 'Mli  ".18^  ".98* 


li^^iyCfi  8TEEL  B.  L.  B2FLE8, 
JA0K9)9  "So.  13. 
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Ko.  4904. 


Marks,  i^§i? 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


AppUedlondB. 

Slonntion 
pwuiiDh. 

SniMMeaiye 

elonntion 

perlnch. 

PennMi6Bt 

Mt. 

SaooesaiYe 
peimanesit 

Mt. 

Bemarks. 

Totel. 

PerMnare 
inon. 

Poimclff. 

250 

1,250 

2,500 

5,000 

7.600 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

U,600 

11,760 

12,000 

28,840 

Pfmndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44.088 
45,000 
48,000 
47,000 
48,000 
88,880 

IndL 
0. 

.000100 
.000888 
.000887 
.001008 
.001200 
.001387 
.001400 
.001800 
.002833 
.002733 
.008833 
.008738 
.004500 

Inch, 
0. 

.000100 
.000288 
.000834 
.000888 
.000900 
.000187 
.000083 
.000200 
.000733 
.000400 
.000600 
.000400 
.000787 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  iMd. 
SUwtlsUsdt. 
TenaOa  airength. 

0. 

0. 

• 

General  summary. 

Tanaile  ttrength  per  square  inch  of  original  aection ponnda..    83,880 

Klaatio  Umit-per  aqiiafe  inch  of  original acatloB* ^-•-    42,088 

BtongatioB  per  inch  alter  raptoM inoh..      .1887 

BloDfpitionperiaeh under etrain at elaatioUni^. do...  .001408 

deduction  ittdiaoMter  at  point  of  raptnra do...       .TM 

Redaction  In  area  after  mptare,  per  cent  of  original  eeoticm 88.2 

Pcaition  of  nmtare l^finmneok 

Gharaeter  of  broken  enrliMe dnllailky 

Bionfatlonof  Inoh  aeottOM ".18,  ".18.  ".29* 
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12-INCH   8TEEL  B.  L.  RIFLES. 


Ko.  4903. 


Markfl,J?§;^i 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inclu 

Oaaged  length,  3''. 


Applied  loads. 

Elongation 
per Inch. 

Snooeesire 

elongation 

per  inch. 

Permanent 
set. 

Snooessiye 

permanent 

set. 

Remarks. 

Total. 

Per  sansxe 
inch. 

Piyunda. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

22,840 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
91,860 

Inth. 
0. 

.000100 
.000800 
.000667 
.001000 
.001200 
.001867 
.001400 
.001467 
.001533 
.001600 
.001633 
.001667 
.004600 
.005333 
.006333 
.007333 
.008000 

Jn/tih. 
0. 

.000100 
.000200 
.000367 
.000338 
.000200 
.000167 
.000083 
.000067 
.000066 
.000067 
.000033 
.000034 
.002983 
.000733 

.ooiood 

.001000 
.000667 

0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tenaile  strength. 

0. 

.000088 

.000038 

Oeneral  $%mmary. 

Tensile  Ifirength  per  square  inch  of  original  section pounds..    91,360 

Elastic  limit  per  square  inch  of  originaTseotion do...    47,000 

Elongation  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001067 

Beduction  in  diameter  at  point  of  ruptnze do...       .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture 1".3  from  neck 

Character  of  broken  snrfsce silky,  80  per  cent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sectionB ".11,  ".30*.  ".19 


TABULATION  OF  TENSION  SPECIMENS  FBOM  It-INCH STEEL  B.  X. 

RIFLES, 


No.  of 
test. 

Position  in  gun. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  Araotnre. 

4788 

4787 
4914 

4913 

4752 

4751 
4834 

4833 
4904 
4908 

Tube  No.  10... 
do 

Middle.. 

•    •    •    A^O       -    • 

Potenda. 
47,000 

48.000 
44,000 

51,000 

51,000 

53,000 
50,000 

50,000 
42,000 
47,000 

Pounda. 
96,320 

91,760 
90,800 

90,360 

92,040 

91,840 
91,160 

96,720 
93,360 
91,360 

P.et. 
19.3 

21.3 
20.3 

22.7 

22.0 

20.0 
22.8 

17.7 
19.7 
20.0 

P.et. 
36.4 

44.6 
44.6 

48.7 

44.6 

49.7 
24.6 

27.6 
89.2 
39.2 

Granular,  60 per  cent; 

silky,  40  per  cent. 
Silkv.        *^ 
Dull   silky,   trace  of 

nanulation. 

Silky,  trace  of  grann- 
latlon. 

Silky. 

Granular,  60  per  cent ; 
silky  oblique,  40  per 
cent. 

Grannlar,  silky  spot. 

Dull  silky. 

Silky  and  fine  granu- 
lar. 

Tube  Ko.  12... 

....do  ... 

do 

...  .do  ... 

Jacket  No.  7.. 
do 

— do  . . . 
do  ... 

Jscket  No.  10. 
do 

. . .  .do  . . . 
...  .do  ... 

Jacket  No.  13. 
do 

do  ... 

■  •  •  aClO     •    ■  • 

12-mCH  STEEL  B.  L  MORTARS. 


SPEOIMEl^S  FROM  TUBES  AJH)  JACKETS. 


107 
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TUSS  No.  2. 


Ko.4838. 


Maris,  ^^^ 

Diameter,  '\565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S'\ 


Applied  loads. 

Elongation 
peruicli. 

SueeeaslTe 

elonfftttion 

per  inch. 

Pefmanent 
set. 

SneoeesiTe 

permanent 

set. 

Totol. 

Per  square 
inon. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

18,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

23,140 

Pounds, 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
02,500 

Inch. 
0. 

.000100 
.000800 
.000888 
.000087 
.001183 
.001338 
.001387 
.001400 
.001438 
.001487 
.001500 
.001533 
.001507 
.001833 

0. 

.000100 
.000200 
.000888 
.000334 
.000180 
.000200 
.000034 
.000033 
.000083 
.000084 
.000033 
.000033 
.000034 
.oooom 

Inek. 
0. 
0. 

ifMft. 

0. 

Initial  kMd. 

Klastie  limit. 
Tensile  strength. 

0. 
0. 

.001087          .066634 
.001733           .000000 

.002333 
.003833 
.006107 
.000107 
.007000 

.000800 
.000500 
.001334 
.001000 
.000833 

Tensile  BtFength  per  aquaro  inch  of  original  section penads..    02,580 

Slaaclc  Umit  per  square  inch  of  originu  section « do...    50,000 

Elongation  per  inch  after  ruptore l&di..      .2333 

Elongation  per  inch  under  strain  at  elastio  Umii do...  .001738 

Seduction  in  diameter  at  point  of  rupture ■ do...       .155 

Bednction  in  area  after  rapture,  per  ooit  of  original  sectioA 47.2 

Position  of  rapture ".70fiMmneok 

Character  of  broken  surface silky 

Eloug«tionof  inchaectioiis ".n,".n,"JBir 
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12-INCH   STEEL   B    L.  MORTARS. 


No.  4837. 

Marks,  Jl  ^5 

Diameter,  ^'.562. 

SectioDal  area,  .248  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

ElonntioD 
permoh. 

SaooeaaWe 

elongaUon 

perlnoh. 

Permanent 

aet. 

Snooeaaive 

permanent 

aet 

Remarka. 

Total. 

Peraauare 
inon. 

Poundt. 

248 

1,240 

2,480 

4,900 

7,440 

6,680 

9,920 

10,168 

10,416 

10,664 

10,912 

11,160 

11,406 

11,650 

11,904 

12,152 

12,400 

12,648 

12,896 

13,144 

13,392 

13,640 

13,888 

22,690 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
56,000 
50,000 
91,090 

Inch. 
0. 

.000100 
.000333 
.000007 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001633 
.001667 
.001700 
. 001733 
.001767 
.001800 
.002100 
.004667 
.007383 
.008107 
.009000 

Inch, 

0. 
.000100 
.000233 
.000334 
.000333 
.000200 
.000107 
.000033 
.000033 
.000034 
.000033 
.000007 
.000000 
.000034 
.000033 
.000033 
.000034 
.000033 
.000300 
.002507 
.002000 
.000834 
.000833 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

1 

1 

.000038 
.000083 

.000033 
.000038 

, 

• 

' 

* 

General  mmmary. 

Tensile  atrength  per  aqnare  inch  of  original  section ponnda..    91,090 

Elastic  limit  per  sanare  inch  of  originolsection do . . .    51, 000 

Elon gation  per  inch  alter  rupture Inch . .      .  2200 

Elongation  per  inch  nnder  atrain  at  elastic  limit do. . .  .  001800 

Beduction  in  diameter  at  point  of  rapture do . . .       .182 

Beduction  in  area  after  rupture,  i)er  cent  of  original  section 49.8 

Position  of  rupture 1  ".8  from  neck 

Character  of  broken  surface sillcy 

Elongation  of  inch  eectiona 'MS,  ".84*,  ".A 


12-mCH  STEEL   B.  L.  M0BTAB8. 


Ill 


Tube  No.  7. 


No.  4840. 


Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loud*. 

Eloneatlon 
per  inoh. 

Saoceaaive 

elongation 

per  Inoh. 

Permanent 
set. 

Snooeaeive 

permanent 

aet. 

Bemarka. 

TotiJ. 

PertquAre 
Inoh. 

Poundi. 

250 

1.250. 

2,600 

5,000 

7,600 

8,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

U,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

18,500 

22,240 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 

Inch. 
0. 

.000100 
.000800 
.000688 
.001000 
.001188 
.001333 
.001367 
.001400 
.00143S 

Jneh, 
0. 

.000100 
.000200 
.000833 
.000867 
.000133 
.000900 
.000084 
.000038 
.000033 
.000084 
.000038 
.000067 
.000083 
.000067 
.000038 
.000267 
.002700 
.001333 
.001000 
.001167 

Ineh. 
0. 
0. 

0. 

Tnltialload. 

Elaatio  limit. 
Tenafle  atiength. 

0. 
0. 

■*••*..•■..« 

44, 000           -  001467 

45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
54,000 
88,000 

.001500 
.001567 
.001600 
.001667 
.001700 
.001967 
.004667 
.006000 
.007000 
.008167 

••«■.  «■■••. 

.. 

Oeneral  eummary, 

ToBflfle  strength  per  aqnare  inoh  of  original  aeotioB.... ponnda..    88,960 

Slaatiellmitperaauareinohof  originid  aeotion do...    49,000 

Elongation  per  inon  after  rupture inoh. .      .  2267 

Elongation  per  inoh  under  atrain  at  elaatio  Umit do...  .001700 

Seduction  in  diameter  at  point  of  rupture do...       .144 

Bednotion  in  area  after  rupture,  per  oent  of  original  aection 44. 6 

Poeitionof  rupture 1".9  from  neck 

Character  of  broken  auxfaoe ailky 

Elongiition of  inoh  seotiona •....•••• 'M5,  ".89*, 'M4 
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12-INCH   STEEL  B    L.  MORTARS. 


No.  4837. 

Marks,  i|^«5 

Diameter,  ^'.562. 

Sectional  area,  .248  square  inoh. 

Oaaged  length,  3^'. 


Applied  loads. 

EloneatioD 
per  Inch. 

SnccesaiTe 

elongation 

perlnch. 

Permanent 

set. 

Snooessive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 

248 

1,240 

2,480 

4,960 

7,440 

8,680 

9.920 

10,168 

10. 416 

10,664 

10, 912 

11,160 

11,408 

11,656 

11,904 

12, 152 

12,400 

12,648 

12.896 

13.144 

13,392 

13,640 

13,888 

22,590 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50.000 
51,000 
52,000 
63,000 
54,000 
56,000 
56,000 
01,090 

Inch. 
0. 

.000100 
.000338 
.000667 
.001000 
.001200 
.  001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001633 
.001667 
.001700 
.  001733 
.001767 
.001800 
.002100 
.004667 
.007333 
.008167 
.009000 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000338 
.000200 
.000167 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000300 
.002567 
.002666 
.000834 
.000833 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit.. 
Tensile  strength. 

1 

f 

.000083 
.000033 

.000033 
.000033 

, 

■ 

> 

General  summary, 

Tennile  strength  per  square  inch  of  original  section pounds..    91,090 

Elastic  limit  per  sauare  inch  of  originalsection do...    51,000 

Elongation  per  inch  after  ruptnre inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Beduction  in  diameter  at  point  of  rupture do. . .       .162 

Keduction  in  area  aft«r  rupture,  ])erc6ntof  originalsection 49.3 

Position  of  rupture l".ittmn.  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M8,  ".3i*,  ".19 


12-IKOH  8T££L  B.  L.  M0BTAB8. 


Ill 


Tube  No.  7. 


]!^o.4840. 


Marks,  b  t^ 

Diameter, '''.664. 

Sectional  area,  .25  square  inch. 


Apikltod  loud*. 

Elonntloii 
permoh. 

SncceMive 

elonntioii 

per  inch. 

Permanent 

set. 

Snooeesive 

permanent 

set. 

Bemarks. 

Totel. 

Per  aqxiAre 
incD. 

PoundB. 

250 

1.260. 

2,600 

6,000 

7,600 

8,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,260 

11,600 

11,750 

12,000 

12,260 

12,600 

12,750 

18,000 

18,260 

18,600 

22,240 

Poundg. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
53,000 
64,000 
88,000 

Inch. 
0. 

.000100 
.000800 
.000688 
.001000 
.001183 
.001333 
.001307 
.001400 
.001433 
.001407 
.001500 
.001567 
.001000 
.001007 
.001700 
.001907 
.004007 
.006000 
.007000 
.008107 

Inch, 
0. 

.000100 
.000200 
.000833 
.000807 
.000183 
.000200 
.000084 
.000088 
.000038 
.000084 
.000088 
.000067 
.000033 
.000067 
.000033 
.000207 
.002700 
.001333 
.001000 
.001107 

Inch. 
0. 
0. 

Inch. 
0. 

Tnltlalload. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  eummary. 

Tentlle  B^vngth  per  square  inch  of  orijrinal  seotion pounds..    88,060 

Klastio  limit  per  eaoare  inch  of  originiu  section do...    40,000 

Elongation  per  inon  after  rupture inch . .      .  2207 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Beduotion  in  diameter  at  point  of  rupture do . . .       .144 

Bednction  in  area  afterruptnre,  per  cent  of  original  section 44.6 

Position  of  rupture 1".0  from  neck 

Cbaraoter  of  broken  surface silky 

EUmgtttion  of  inch  seotiona ,,, ".16, '\8»*, 'M4 
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la-IMOfl  STEEL  B.  L.  MOBTikB& 


No.  4830. 


Marks,  J|¥:m 
Diameter,  ^'.663. 

Bectiohal  area,  .25  square  inoh. 
Gauged  length,  3'^ 


Applied  loads. 

Eloneatioii 
perlneh. 

SncceaalTe 

elongation 

perlneh. 

Permanent 
set. 

Snooeaaive 

permanent 

set. 

Total. 

Per  sqnare 

Pounds. 

260 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11,260 

11,500 

11,760 

12,000 

12,250 

12,600 

12,760 

13,000 

13,260 

13,600 

13,750 

14,000 

23,010 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
63.000 
64,000 
65,000 
66,000 
68,0i0 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001188 
.001383 
.001367 
.001400 
.001438 
.001467 
.001500 
.001633 
.001567 
.001633 
.001667 
.001700 
.001788 
.006667 
.008000 
.008388 
.010838 
.0U167 

In^. 
0. 

.000100 
.000200 
.000833 
.000684 
.000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000084 
.000066 
.000034 
.000083 
.000088 
.004084 
.001383 
.001338 
.001000 
.000684 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  Iteit. 
Tendte  aOrensrth. 

0. 
0. 

• 

' 

^TvlWF^W  VVPafWWv  Va 

ITtDafleatMBgth  per  square  inoh  of  original  seotioa. «..*«. «..«.«..• .•.^........pmmda..    68,060 

SHaaticlimitper  sanareinchof  originu section *.. ^. do...    61,006 

Songation  per  incn  after  rupture inch..     .2189 

Blongation  per  inch  under  strain  at  elasticlimlt do...  .OOITBS 

Beduotion  in  diameter  at  point  of  rupture do...       .148 

Bednction  in  area  after  rupture,  per  cent  of  original  seotioB 44.6 

Poaitkm  of  rapture l".4fkiMnBe^ 

Character  of  broken  surface *«.........  ailky 

]Blfliig«tiaii«f  inch seotioiia •••••• ••••••••••.••••ii«#«««*«««.  "44 "^"M*" 


la-INCH   STEEL  B.  L.  HOBTABS. 
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I 


Jacket  No.  2. 


No.  4912. 


Marks,  g?,^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneation 
per  inch. 

SacceaslTe 

Permanent 
set. 

Snccessiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inca. 

elonf^atioQ 
per  inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

2S.U0 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
50,000 
88,440 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001367 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
nnnoA? 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

.  001400    1     '  on()a:t3 

.001467 
.001533 
.002167 
.003667 
.004333 
. 005133 
.006000 

.000067 
.000066 
.000634 
.001500 
.000666 
.000800 
.000867 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,440 

Elastic  limit  per  square  inch  of  original  section do. . .    45, 000 

Elongation  per  Inon  after  rapture inch. .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1". 2  from  neck 

Character  of  broken  surface sillcy 

Elongation  of  inch  sections , , •.••..••• 'M2,  ".23,  ".29* 

H.  Boc.  373 8 
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12-INCH   STEEL   B.  L.  MOBTABS. 


Marks,  i?M.J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  4911. 


Applied  loads. 


Total.     ^l.T.*" 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12, 000 

12, 250 

12,500 

12,760 

13,000 

13,250 

22,540 


Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48, 000 
49,000 
60,000 
51,000 
52,000 
53,000 
90,160 


*^        per  inch. 


Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001433 
.  001467 
.001533 
.001507 
.001633 
.001667 
.001833 
.002933 
.004000 
.005333 
.006167 


Inch. 
). 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000067 
.000033 
. 000034 
.000066 
.000034 
.000066 
.000034 
.000166 
.001100 
.001067 
.001333 
.001834 


PermaDent 
set. 


Jneh. 


0. 
0. 


Saocessive 

permanent 

set. 


Bemarks. 


Ituth. 


0. 


0. 


.000033 


.000033 


Initial  load. 


I 


Elastic  limit. 


Tensile  strengtli. 


General  summary. 

Tensile  strengtli  per  square  inch  of  original  section pounds . .    90, 160 

Elastic  limit  x>er  sqnaro  inch  of  original  section do. . .    48, 000 

Elongation  per  inch  after  rupture inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . .        .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 0 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".27*.  ".» 


M  •    '  > 


12-INCH   STE£L   13.  L.  MORTABS. 
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Jacket  No.  5. 


Fo.  4896. 


Marks,  ^^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  lottdB. 

Elongation 
per  inch. 

SaccensiTe 

elongation 

perlnch. 

Permanent 
set. 

Sucoeasive 

permanent 

set. 

Remarks. 

Total. 

Per  sqoare 
incn. 

Pounds, 

260 

1,250 

2,600 

6,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11, 750 

12,0C0 

12,250 

12,500 

12,750 

13,000 

21.660 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
86,640 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001200 
.001400 
.001467 
. 001633 
.001600 
.001633 
.001667 
.001733 
.005333 
.006333 
.007333 
.008333 
.000333 

Jneh. 
0. 

.000133 
.000167 
.000333 
.000367 
.000200 
.000200 
.000067 
.000066 
.000067 
.000033 
.000034 
.000066 
.003600 
.001000 
.001000 
.001000 
.001000 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Ehistic  limit. 
Tensile  strength. 

.000033 

.000038 

General  eumnuiry, 

Tenaile  strens^h  per  square  inch  of  orifl:inal  section pounds..    86,640 

Elastic  limit  per  sauare  inch  of  original  section do. . .    47, 000 

Elongation  per  inch  after  rapture inch. .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Ked notion  in  diameter  at  point  of  rapture do . . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.7 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky  oblique 

EiongaUoaofinchBeotioiis. 'M3,  ".37*, 'M6 
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12-lNCH   STEEL   B.  L.  MORTAKS. 


No.  4896. 


Marks,  i^^'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  moh. 

Sucoesftive 

elonffation 

per  inch. 

Permanent 
set. 

Sncoesalve 

permanent 

set. 

Bemarks. 

Total. 

Pereanare 
inon. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10, 000 

10,500 

10. 750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13, 000 

22,300 

Poundt, 
1,000 
5.000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46, 000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
89,200 

Inch. 
0. 
.000100 
.000267 
.000600 
.000967 
.001133 
.  001300 
.001333 
.001367 
.  001400 
.001433 
.001467 
.001500 
.001633 
.003000 
.005500 
.006100 
.007333 

Inch. 
0. 

.000100 
.000167 
.000333 
.  000367 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.  000034 
.000033 
.000133 
.001367 
.002500 
.000600 
.001233 

Inek. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  Umit. 
TensUe  strength. 

0. 

0. 



1 

' 

General  summary. 

Tensile  strength  per  square  incb  ot  original  section. pounds. .    89, 300 

Elastic  limit  per  square  inch  of  original  section do . . .    47. 000 

Elongation  per  inch  after  rupture inch..      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001500 

Keduction  in  diameter  at  point  of  rupture do. . .        .164 

^Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".  1  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".30*,  ".18,  ".11 


I  I 


r¥ 


12-INCH  STEEL  B.  L.  MORTARS. 
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Jao£ET  No.  8. 


]!f  o.  4898. 


Marks,  ^i^i 

Diameter,  ".664. 

SeetioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SncoessiTe 

Permanent 
sot. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pound*. 

250 

1,250 

2,500 

6.000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12»750 

13,000 

13,250 

13,500 

13,750 

23,300 

Pound*. 
1,000 
6,000 
10.000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
54.000 
65,000 
03, 200 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001400 
.001438 
.001467 
.001500 
.001667 
.001633 
.001667 
.001733 
.003300 
.005000 
.006333 
.007500 
.008333 

Inch, 
0. 
.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000007 
.000033 
.000033 
.000034 
.000033 
.000067 
.000006 
.000034 
.000066 
.001567 
.001700 
.001333 
.001167 
.000833 

iTieh. 
0. 
0. 

Inch, 
0. 

Initialload. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  ptf  square  inch  of  original  section .....................pounds..    03,200 

Elaatio  limit  per  sauare  inch  of  original  section do...    50,000 

Elongation  per  incn  after  rupture inch . .      .  2033 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001733 

Rednct ion  in  diameter  at  point  of  rupture do . . .       .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture "9.  ft-om  neck 

Character  of  broken  surface sUky 

SlongatioiiBofinchBeoUoii8 ".31*,  ".16,  ",14 
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I2-IKCH  STEEL  B.  L.  MOBTAES. 


'So.  i897. 


Marks,  i|M.a. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3", 


Applied  loads. 

Elongatlpn 
per  Inch. 

Snoceasive 

eloneation 

perinch. 

Permanent 
set. 

Inch. 
0. 
0. 

Saccessive 

permanent 

■et. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

23, 110 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
92,440 

Inch. 
0. 

.000183 
.000333 
.000067 
.001033 
.001200 
.001367 
.001400 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.005000 
.006338 
.007333 
.008338 
.009333 

Inch. 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
.000167 
.000033 
.000067 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.003200 
.001333 
.001000 
.001000 
.001000 

Inch, 
0. 

Initial  load. 

ElMtic  limit. 
Tensile  strength. 

1 

.000088 

.000083 

.000033 

0. 



1 

1 

, 



1 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ^ ..•••••■■•■. .....ponnds..    92,440 

Elastic  limit  per  saaareinch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch . .      .  1800 

Elongation  perinch  under  strain  at  elastic  limit do...  .001800 

Keduction  in  diameter  at  point  of  rupture do. . .        .  104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky,  serrated,  60  per  cent ;  granular,  40  per  cent.    Opened 

cracks  in  stem  in  vicinity  of  place  of  rupture. 
Elongation  of  incli  sections ".12,  ".29*.  ".13 


TABULATION   OF 


TENSION    SPECIMENS 
MORTARS, 


FROM  12-INCH  STEEL    B.    L, 


No.  of 
test. 

Poeitioningnn. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fhujture. 

4838 
4837 
4840 
4839 

4912 
4911 
4896 
4895 
4898 
4897 

Tube  No.  2 

do 

Middle.. 
....do  ... 

Pounds. 
50,000 
51, 000 
49,000 
51,000 

45,000 
48,000 
47,000 
47,000 
60,000 
51,000 

Pounds. 
92,560 
91,090 
88,960 
88,040 

88,440 
90,160 
86,640 
89,200 
93,000 
92,440 

P.  et. 

23.3 

22.0 

22.7 

21.3 

21.3 
20.0 
22.0 
19.7 
20.3 
18.0 

P.et. 

47.2 
49.3 
44.6 
44.6 

47.2 
44.6 
49.7 
49.7 
47.2 
83.5 

Silky. 
Do. 
Do. 
Do. 

Do. 
Do. 
Silky,  oblique. 
Silky. 

Do. 
Silky,  serrated,  60  per 
cent;    granular,  40 
percent. 

Tube  No.  7 

. .  ..do 

do 

. . .  .do  . . . 

Jacket  No.  2.. 
do 

do  ... 

....do  ... 

Jacket  No.  6.. 
do 

....do... 
do  ... 

Jacket  No.  8 . . 
do 

. . .  .do  . . . 

...  .do  ... 

f 


12-lNCH  B.  L,  RIFLED  MORTARS. 
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No.  4790. 


Mark8,i2MBfiTR. 

Diameter,  l''!i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Ganged  length,  20''. 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3.000 

4,000 

5.000 

0,000 

7.000 

8,000 

0.000 

JO.UOO 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

25,430 


Per  square 
Idcd. 


Pounds. 

1.000 

2,000 

3«000 

4.000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25.430 


T^^'^^^'  ,   perlnch. 


Inch. 
0. 

.000050 
.000105 
.000160 
.000215 
.000280 
.000340 
.000400 
.000455 
.000520 
.000500 
.000655 
.000740 
.000815 
.000005 
.001000 
.001105 
.001235 
.001315 
.001430 
.001610 
.001855 
.002150 
.002500 
.003000 


Inch. 
). 

.000050 
.000055 
.000055 
.000055 
.000065 
.000U60 
.000060 
.000055 
.000065 
.000070 
.000065 
.000085 
.000075 
.000000 
.000005 
.000105 
. 000130 
.000080 
.000115 
. 000180 
. 000245 
.000205 
.000350 
.000500 


Permaaeiit  Sn~^«ive; 


Remarks. 


Inch. 


Inch. 
0. 


001025 
,001410 


.000485 
.000385 


............ 



0. 

t 

.000025 

.000025 

.000055 

.000030 

.000090    .000045 

.000125 

.000035 

.000210 

.000085 

.000206 

.000085 

.000540 

.000245 

Initial  load. 


Tensile  strengtli. 


Fractured  7".5  from  neck.    Appearance  granular. 
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No.  4791. 


Marks,  ^^Mi^jR, 

Diameter,  V'!i29. 
Sectional  area,  1  square  inch. 
Length  of  stein,  23". 
Gauged  length,  20''. 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,  000 

20,000 


Blon^aiion 
Peraqnare     l>«r  inch. 


r  aqnfl 
inch. 


Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 


Inch. 
). 

.000050 
.000100 
.000150 
.000200 
.000250 

. oooaoo 

.000350 
.000405 
.000455 
.000510 
.000565 
.000635 
. 000700 
.000755 
.000825 
.000880 
.000045 
. 001005 
.  001050 


Saooesaive 

elongation 

per  inch. 


Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.  000050 
.  000055 
.000050 
.000055 
.000055 
.000070 
.000065 
.  000055 
.000070 
.000055 
.000065 
.000060 
.000045 


!>»««•»«» f  Sncc«»aiTe 
™1        ,1*™*"^"* 


aet. 


I 


Inch. 


Inch. 


0. 


0. 

•  ••!*«•««•• 

1   •        '    ■ 

.000005 

.000005 

.000020 

.000015 

.000045 

.000025 

.000060 

.000015 

.000075 

.000015 

Semarks. 


Initial  load. 


Tonsilo  strength. 


Fractured  at  neck.    Appearance  granular,  with  coarse  dark  spangles. 
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Ko.  1001. 


Marks,  "^B^»^^ 
Length,  10".^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
U.OOO 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85.000 
36,000 
87,000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.0C0 
47,000 
48,000 
49,000 
50,000 

57,oeo 


Persqiuure 
inch. 


Pounds. 
1,000 
2,000 
3,000 
4,  COO 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,000 


Compres- 

Bionper 

inch. 


Inch. 
0. 

.00006 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00036 
.00042 
.00048 

.  UUWM 

.00060 
.00068 
.00072 
.00060 
.00066 
.00092 
.00098 
.00104 
.00112 
.00120 
.00128 
.00136 
.00144 
.00152 
.00162 
.  00172 
.00186 
.00200 
.00220 
.00232 
.00256 
.00280 
.00312 
.00348 
.00382 
.00424 
.00480 
.00540 
.00506 
.00638 
.00694 
.00792 
.00684 
.00960 
.01048 
.01172 
.01284 
.01384 


SaooeesiTe 
compres- 
sion per 
inch. 


Ineh, 

0. 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.0U008 
.00006 
.00006 
.00000 
.00006 
.00008 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00010 
.00014 
.00014 
.00020 
.00012 
.00021 
.00024 
.00082 
.00«»36 
.00034 
.00042 
.00056 
.00060 
.00056 
.00042 
.00066 
.00098 
.00092 
.00082 
.00082 
.00124 
.00112 
.00100 


Permanent 
set. 


Inch, 
0. 


Saooesaive 

I  permanent 

sat. 


Inek, 
0. 


0. 


00002 


.00004 


.00002 


.00002 


.00010 


.00006 


.00022 


.00012 


.00060 


.00138 


.000!!8 


.00088 


.00332 


00642 


01120 


00194 


.oo:ao 


.00478 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Ko.  1092. 


Marks,  ^^  ^^^  ^ 
Length,  10".6. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pound*. 
1,000 
2,000 
8,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
U,000 
15,000 
16,  000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000  ' 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,990 


Per  square 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11. 000 
12.0U0 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,  000 
48,000 
49,000 
50,000 
57,990 


Compres- 

sioD  per 

incn. 


Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00044 
.00050 
.00054 
.00062 
.00066 
.  O0O72 
.00076 
.00084 
.00090 
.00096 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00150 
.00158 
.00163 
.00180 
.00192 
.00208 
. 00226 
.00250 
.00276 
.00314 
.00342 
.00376 
.00422 
.00458 
.00520 
.00580 
.00612 
.00672 
.00716 
.00798 
.00854 
.00920 
.00066 
.01020 
.01068 


Snoceasive 

comprea- 

sion  per 

inch. 


Jnck, 

0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00010 
.00012 
.00012 
.00016 
.00018 
.00024 
.00026 
.00038 
.00028 
.00034 
.00046 
.00036 
.00062 
.00060 
.00032 
.00060 
.00044 
.00082 
.00056 
.00066 
.00046 
.00054 
.00048 


Permanent 
aot. 


Inch. 
0. 


0. 


.00002 


.00004 


OOOIO 


00022 


00060 


Suooeaaive 

permanent 

set. 


Inch. 
0. 


.00002 


.00002 


.00006 


.00012 


.00028 


.00140 


.00322 


00568 


00810 


.00090 


.00182 


.00246 


.00242 


Bemarke. 


Initial  load. 


*• 

% 


^ 
\ 


Ultimate  strength. 


Failed  by  triple  flexure. 
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:So.  1093. 


Marks,  12  MRjTR. 

Length,  10''/. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8.000 
B.OOO 
J^,OCO 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
40,000 
50,000 
56,060 


Per  sqnare 
incb. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
0,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
10.000 
20.000 
21,000 
22,000 
28,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
56,060 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00006 
.00012 
.00016 
.00022 
.00028 
.00034 
.00040 
.00046 
.00050 
.00056 
.00062 
.00068 
.00074 
.00080 
.00084 
.00092 
.00098 
.00104 
.00112 
.00118 
.00124 
.00132 
.00142 
.00150 
.00158 
.00168 
.00180 
.00190 
.00204 
.00216 
.00232 
.00254 
.00280 
.00302 
.00324 
.00360 
.00386 
.00424 
.00478 
.00520 
.00566 
.  00606 
.00666 
.00714 
.00748 
.00706 
.00846 
.00888 


Successive 
compres- 
sion per 
incn. 


Ineh. 
0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00000 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00000 
.00000 
.00008 
.00010 
.00008 
.00008 
.00010 
.00012 
.00010 
.00014 
.00012 
.00016 
.00022 
.00026 
.00022 
.00022 
.00036 
.00026 
.00038 
.00054 
.00012 
.00046 
.00040 
.00060 
.00048 
.00034 
.(M)048 
.00050 
.00042 


Permanent 
I        set. 


Inch. 
0. 


Successive 

permanent 

set. 


Ineh. 
0. 


0. 


0. 


.00004 


.00004 


.00008 


.00004 


00018 


.00010 


.00040 


.00022 


.00100 


.00060 


.00222 


.00122 


.00438 


.00216 


.00638 


.00200 


Remarks. 


Initial  load. 


Ultimate  strength. 


Palled  by  triple  flexure. 


126 


12-INGH   B.  L.  RIFLED  MORTARS. 


Ii^o.4841. 


12  M  R.,  T  R, 


Marks,  "  ^^;; 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,  000 

23,  000 
24,000 
25,000 
25,410 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,410 


Elonccatioii 


Saccesaive 


per  inch.    |  ^^rlnch. 


Inch. 
0. 
.000050 
.000115 
.000175 
.000240 
.000300 
.000365 
.000435 
.000605 
.000585 
.000660 
.000745 
.000845 
.000940 
.001050 
.001180 
.001290 
.001430 
.001630 
.001830 
.002040 
.002300 
.002640 
.003015 
.003510 


Inch. 
0. 
.000050 
.000065 
.000060 
.000065 
.000060 
.000065 
.000070 
.000070 
.000080 
.000075 
.000085 
.OOOIUO 
.000095 
.000110 
.000130 
.000110 
.000140 
.000200 
.000200 
.000210 
.000260 
.000340 
.000375 
.000500 


Permanent 
set. 


Inch. 


0. 


.000040 
.666690 


000135 
666216' 


000325 
666536' 


000640 


001315 
001745 


Slice  oftsive 

permanent 

set. 


Remarks. 


Inch. 


000040 
666656' 


000045 
"666675" 


000115 
"666265" 


000310 


000506 
000400 


Initial  load. 


Tensile  strength. 


Fractured  2"  from  neck.    Appearance  dark  granular. 
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No.  4842. 


Marks,  ^^  ^^i,^  ^» 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 


Total. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

25,  WO 


Per  square 
incD. 


Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

25,970 


Elongation 
per  inch. 


Inch. 
0. 
.000050 
.000100 
.000150 
.000200 
.000255 
.000305 
.000360 
.000410 
.000470 
.000540 
.000605 
.000675 
.000750 
.000835 
.000015 
.001010 
.001130 
.001250 
.001390 
.001550 
.  001750 
.001975 
.002190 
.002500 


I 


SuccesBive  permanent ''  Succeaeive 
AloDfiption  I      "let  l»erroanent 

per  inch.  !  '        ,       act. 


Inch, 

0. 

.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000050 
.000060 
.000070 
.000065 
. 000070 
.000075 
.000085 
.000080 
.000095 
.000120 
.000120 
. 000140 
.000160 
.000200 
. 000225 
.000215 
.000310 


Inch. 


0. 


.000010 


.000050 

.oooois' 


000105 

'666195' 


000305 

ooosio* 


000810 
001060 


Inch, 


0. 


.000010 

.666646" 


. oaooi5 
.'666646' 


000090 

666ii6' 


000206 


ooo:mk) 

000240 


Kemarka. 


IniUal  load. 


Tensile  strength. 


Fractured  10".2  from  neck.    Appearance  dark  granular. 
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No.  1094. 


Marks,  12  ^b'^'J^ 

Length,  10".5? 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 


1 
2 
3 
4 
6 
6 
7 
8 
0 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20, 
21 
22 
23 
24 
25 
26 
27 
28 
2i) 
30 
31 
32 
33 
34 
35 
36, 
37 
38 
80, 
40, 
41 
42, 
43 
44 
45 
46 
47 
48 
49 
50 
57 


000 
000 
000 
000 
000 
000 
OUO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
(100 
000 
000 
OUO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
780 


Per  BCinare 
incii. 


Pounds. 

1.  OUO 

2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8.  OUO 
9,000 
10,  000 
11,000 
12,000 
13,  000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,  (KX) 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26, 000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33, 000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
57,780 


CompreH- 

bIou  per 

incii. 


Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
. 00020 
.00024 
. 00028 
.00032 
.00034 
.00038 
.00042 
.00046 
.00052 
.00056 
.00062 
.00068 
.00074 
.00080 
.00084 
.00094 
.00102 
.00110 
.00118 
. 00128 
. 00140 
.00150 
.00104 
.00178 
.00196 
.00216 
.  00234 
. 00254 
. 00282 
.00316 
.00352 
.  00378 
.00412 
.00458 
.00510 
.00558 
.00596 
.00648 
.  00700 
.00754 
.00808 
.00856 
.00904 
.00936 
.00964 


Succ^sfiive 

coiuprefl- 

siun  per 

incb. 


Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
. 00002 
.00004 
.00004 
.00004 
.00002 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00010 
.00008 
.00008 
.00008 
.00010 
.0(1012 
.00010 
.00014 
. 00014 
.00018 
. 00020 
.OUO  18 
.00020 
.  00028 
.  OUO  -4 
.00036 
.00026 
.00033 
.00046 
.  00052 
.00048 
.00038 
. 00052 
.00052 
.00054 
.00054 
.00048 
.  00048 
.00032 
.00028 


Permanent 
set. 


Inch. 
0. 


SaoceAHive 

pennaueni 

set. 


Bemarks. 


Inch. 
0. 


0. 


0. 


0. 


.00004 


.00004 


.00022 


.00018 


.00054 


.00032 


.00150 


.00208 


.00506 


.00696 


.00096 


.  00148 


.00208 


.00190 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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'So.  1096, 


Marks,  12  lyuTii, 

LeDgth,  10"^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

A.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

20,000 

27,000 

28,000 

29,000 

30,000 

31,000 

82,000 

33,000 

34,000 

35,000 

38,000 

87,000 

38,000 

38,000 

40,000 

41,000 

42,000 
43,000 
44^000 
45,000 
46^000 
47,000 
48,000 
49,000 
50,000 
57,240 


Per  soaare 
incn. 


PoundM. 

1.000 

2,000 

8.000 

4.000 

5.000 

8,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

18,000 

17,000 

18.000 

10,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

20,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

83,000 

34,000 

35,000 

86,000 

37,000 

38,000 

89,000 

40,000 

41,000 

42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
57,240 


Comprea- 

aion  per 

inch. 


Inch, 

0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00030 
.00034 
.00038 
.00042 
.00046 
.00050 
.00054 
.00060 
.00068 
.00078 
.00084 
.00092 
.00100 
.00110 
.00118 
.00124 
.00134 
.00144 
.00160 
.00174 
.00188 
.00202 
.00222 
.00246 
.00268 
.00296 
.00322 
.00358 
.00400 
.00440 
.00476 
.00522 
.00580 
.00672 

.00702 
.00740 
.00800 
.00860 
.00946 
.01018 
.01088 
.01198 
.01302 


Snoceaalve 

comprea- 

aion  per 

inoh. 


Inch. 

0. 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00008 
.00010 
.00006 
.00008 
.00008 
.00010 
.00008 
.00006 
.00010 
.00010 
.00016 
.00014 
.00014 
.00014 
.00020 
.00024 
.00022 
.00028 
.00026 
.00036 
.00042 
.00040 
.00036 
.00046 
.00058 
.00092 

.00030 
.00038 
.00060 
.00060 
.00086 
.00072 
.00070 
.00110 
.00104 


Permanenfc 
set. 


Ineh. 
0. 


Suoceaaive 

permanent 

set. 


Inch. 
0. 


0. 


0. 


,00008 


.00008 


00018 


00010 


00036 


.00084 


.00018 


.00048 


.00192 


.00108 


.00382 


.00614 


00190 


.00232 


.01002 


.00388 


Bemarka. 


Initlalload. 


Rested  nnder  load   8 
minates. 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Doc.  373 ^9 
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No.  1096. 


Marks,  12  mi^.  t  R| 

Length,  l(y\5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5", 


Applied  loads. 


Total. 


Pound*. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000. 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
85,000 
36,000 
87,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
58,911 


Per  Muare 
incD. 


Pound*. 


1 
2 
3 
4 

5 
6 
7 

8, 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35, 
86, 
37 
88 
39, 
40 
41 
42. 
43 
44 
45 
46 
47 
48 
49 
50 
58, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
910 


Compres- 

aionper 

iucn. 


Inch. 
0. 

.00002 
.00006 
.00008 
.00012 
. 0C016 
.00020 
.00024 
.00028 
.00034 
.00038 
.00042 
.00048 
.00056 
.00062 
.00070 
.00076 
.00080 
.00088 
.00094 
.00102 
.00110 
.00116 
.00122 
.00130 
.00144 
.00154 
.00102 
.  00174 
.00190 
. 00212 
.00230 
.00250 
.00274 
.00:^04 
.00340 
.00380 
.00416 
.00464 
.00518 
.00570 
.00616 
.00664 
.00716 
.00762 
.00826 
.00874 
.00904 
.00938 
.00956 


SacceMlve 

coinpres- 

aioD  per 

inch. 


Inch. 
0. 

.00002 
.00004 
.00002 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00004 
.00008 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.00014 
.00010 
.00008 
.00012 
.00016 
.00022 
.00018 
.00020 
.00024 
.00030 
.00036 
.00040 
.00036 
.  00048 
.00054 
.00052 
.00046 
.00048 
.00052 
.00046 
.00064 
.00048 
.00030 
.00034 
.00022 


Permanent 
set. 


Inch. 
0. 


Suooeaeiye 

permanent 

set. 


Inch. 
0. 


0. 


.00004 


.00004 


.00012 


.00008 


.00024 


.00012 


.00040 


.00016 


.00072 


.00162 


.00342 


.00558 


.00724 


00032 


00090 


00180 


.00216 


.00166 


Remarks. 


IniUal  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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ISo.  4862. 


Marks,  "ME^TR, 

Diameter,  l".l'29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23".5. 
Gauged  length,  20". 


Applied  loods. 


Total. 


Per  aauare 
incn. 


Pounds. 

Pounds. 

1,000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4.000 

5,000 

5,000 

6.000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13.000 

13.000 

14,000 

14,000 

15,000 

15.000 

16,000 

16,000 

17,000 

17,000 

18.000 

18,000 

19,000 

19,000 

20,000 

20,(00 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

•24, 100 

24,100 

Elongation 
per  Inch. 


Ineh. 


0. 


.000055 
.000105 
.000160 
.000215 
.000275 
.000335 
.000390 
.000455 
.  000525 
.000600 
.000675 
.000750 
.000845 
.000945 
.001040 
.001155 
.001280 
.001420 
. 001505 
.001800 
.001090 
.002275 
.002615 


SaoceMive  i 

elongation 
per  moll. 


Permanent 
set. 


inch. 
0. 

.000055 
.000050 
.000055 
.000055 
.000060 
.000060 
.000060 
.000060 
.000070 
.000075 
.000075 
.000075 
.000095 
.000100 
.000095 
.000115 
.000125 
.000140 
.000175 
.000205 
. 000190 
. 000285 
.000340 


SncceMive 

permanent 

set. 


Ineh. 


0. 


Jneh. 


0. 


1 

0. 

1 

1    .. 

.000010    1       .000010 

.000045          .000035 

.000085    1      .000040 

.666150          .066065 

.000245 

.000095 

.000395 

.000150 

.000610           .000215 

001050 


.000440 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  9^.6  from  neck.    Appearance  granular^  dark  si)angles. 
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Ko.  4863. 


Marks,  ^^  m^  t  b, 

Diameter,  V'.V29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Succeaaive 

elongation 

per  inch. 

Permanent 
set. 

Snooeaaive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,540 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

.13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28,540 

Inch. 
0. 

.000055 
.000105 
.000155 
.000205 
.000265 
.000320 
.000370 
.000435 
.000405 
.000550 
.000605 
.000660 
.000745 
.000805 
1000890 
.000955 
.001055 
.001150 
.001255 
.001400 
.001500 
.001690 
.001850 
.002070 

Inch, 
0. 
.000056 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenKth. 

.000050 

m         •■*>••••■ 

.000050 
.000050 
.000060 
.000055 
.000050 
.000065 
.000060 
.000055 

.000005 

.000006 

.000035 

.000030 

.000055 
.000055 

.000050 

.000015 

.000065 
.000060 
.000085 
.000065 
.000100 
.000095 
.000105 
.000145 
.000100 
.000190 
.000160 
.000220 

.000060 

.000010 

.000100 

.000040 

.000150 

.000050 

.000226 

.000075 

.000345 

.000120 

.000545 
.000700 

.000200 
.000155 

!' 

Fractured  at  neck.    Appearance  granular. 
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No.  1097. 


Marks,  "  ^b¥  ^  ^ 
Length,  10''.^! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
32,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60.380 


Per  M  uare 
inch. 


Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
60,380 


Comprea- 

sion  per 

incn. 


Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00032 
.00036 
.00042 
.00043 
.00052 
.00060 
.00066 
.00072 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00122 
.00130 
.00138 
.00144 
.00154 
.00166 
.00176 
.00188 
.00202 
.00220 
.00236 
.00256 
.00274 
.00300 
.00330 
. 00362 
.00398 
.00432 
.00474 
.00532 
.00580 
.00616 
.00664 
.00730 
.00782 
.00840 
.00896 
.00960 
.01038 
.01110 


SneoeMiTe 

oomprea* 

sion  per 

incn. 


Inch, 
0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00012 
.00010 
.00012 
.00014 
.00018 
.00016 
.00020 
.00018 
.00026 
.00030 
.00032 
.00036 
.00034 
.00012 
.00058 
.00048 
.00a36 
.00048 
.00066 
.00052 
.00058 
.00056 
.00064 
.00078 
.00072 


Permanent 
Bet. 


Ineh. 
0. 


0. 


.00002 


,00008 


00018 


.00030 


00064 


.00144 


.00318 


00538 


00826 


SncoeaaiTo 

permanent 

set. 


Ineh. 
0. 


.00002 


,00006 


00010 


.00012 


.00084 


.00060 


.00174 


.00220 


.00288 


Bemarks. 


InitUl  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 


'-•>    v^«f#«ti 
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1^0.  4863. 


Marks,  ^^  m^  t  b, 

Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
perTuoh. 

SnoceMive 

elongation 

per  inch. 

Permanent 
Bet. 

SttooeaalTe 

permanent 

set. 

Bemarks. 

Total. 

Per  Bquare 
inch. 

PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,540 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

.13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,540 

Inch. 
0. 

.000055 
.000105 
.000155 
.000205 
.000265 
.000320 
.000370 
.000485 
.000495 
.000550 
.000605 
.000660 
.000745 
.000805 
ff 000890 
.000955 
.001055 
.001150 
.001255 
.001400 
.001500 
.001690 
.001850 
.002070 

Inch. 
0. 
.000056 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strenfj^h. 

.000050 
.000050 

.000050 
.000060 

.000005 

.000005 

.000055 
.000050 
.000065 
.000060 
.000055 

•   ■•••••••••a 

.000035 

.000030 

.000055 
.000055 
.000085 
.000060 
.000085 
.000065 
.000100 
.000095 
.000105 
.000145 
.000100 
.000190 
.000160 
.000220 

.000050 

.000015 

.000060 

.000010 

.000100 

.000040 

.000150 

.000050 

.000225 

.000075 

.000345 

.000120 

.000545 
.000700 

.000200 
.000155 

("  ' 

Fractured  at  neck.    Appearance  granular. 


12-INCH   B.  L.  RIFLED   MORTARS. 


133 


No.  1097. 


Marks,  "^B^ J  ^ 
Length,  W^dl 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 

Comprea- 

sion  per 

incQ. 

Snocessire 
compres- 
sion per 
inon. 

Permanent 
set. 

SnocessiTe 

pennanent 

set. 

Semarks. 

TotaL 

Per  Muare 
inoii. 

Pound*. 

1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83.000 
32,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,880 

pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,380 

Inch, 

0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00032 
.00036 
.00042 
.00043 
.00052 
.00060 
.00066 
.00072 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00122 
.00130 
.00138 
.00144 
.00154 
.00106 
.00176 
.00188 
.00202 
.00220 
.00236 
.00256 
.00274 
.00300 
.00330 
.00362 
.00398 
.00432 
.00474 
.00532 
.00580 
.00616 
.00664 
.00730 
.00782 
.00840 
.00896 
.00960 
.01038 
.01110 

Inch. 
0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00012 
.00010 
.00012 
.00014 
.00018 
.00016 
.00020 
.00018 
.00026 
.00030 
.00032 
.00036 
.00034 
.00012 
.00058 
.00048 
.00036 
.00048 
.00066 
.00052 
.00058 
.00056 
.00064 
.00078 
.00072 

In*h. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00008 

.00006 

.00018 

.00010 

.00030 

.00012 

.00064 

.00034 

.00144 

.00080 

.00318 

.00174 

.00538 

.00220 

.00826 

.00288 

***"*"**■"*" 

Failed  by  triple  flexure. 
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13*INCH  B.  L.  RIFLED  MOBTABB. 


No.  10»& 


Marks,  *^^bV^^ 

Length,  10".6. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Oauged  length,  5'\ 


Applied  loads. 

Compres- 
sion per 
incn. 

Snooessive 
compres- 
sion per 
Incn. 

Permanent 
set. 

Sncceaaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 

1.000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,  000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27, 000 
28,000 
29,000 
30.000 
31, 000 
32.000 
33,000 
34,000 
86,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
46,000 

47,000 
48,000 

49,000 
60,000 
67,300 

Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,  UOO 
17,000 
18,000 
19,000 
20,000 
21,000 
22,  000 
23,000 
24,000 
25,000 
26, 000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 

47,000 
48,000 

49,000 
60,000 
67,300 

Inch. 
0. 
.00004 
.00008 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00056 
.00062 
.00070 
.00074 
.00080 
.00086 
.00094 
.00100 
.00104 
.00112 
.00120 
.00128 
.00138 
.00144 
.00154 
.00164 
.00178 
.Q0188 
.00202 
.  00218 
.00234 
.00254 
. 00278 
.00304 
.00336 
.00366 
.00416 
.00448 
.00484 
.00630 
.00570 
.00014 
.00658 
.00606 
.00738 

.00762 
.00784 

.00798 
.00806 

Inch. 

0. 

.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00008 
.00006 
.00004 
.00006 
.00008 
.00008 
.00010 
.00006 
.00010 
.00010 
.00014 
.00010 
.00014 
.00016 
.00016 
.00020 
.00024 
.00026 
.00032 
.00080 
.00050 
.00032 
.00036 
.00046 
.00040 
.00044 
.00044 
.00038 
.00042 

.00024 
.00022 

.00014 
.00008 

Ineh. 
0. 

Jneh. 
0. 

• 
Initial  load. 

Defl(>cts,  convex  on  the 
micrometer  side. 

0. 

■  ■••••  •••■•• 

.00002 

.00002 

.00004 

.00002 

.00012 

.00006 

.00022 

.00010 

.00052 

.00030 

.00126 

.00074 

» 

.00280 

.00154 

.00460 

.00180 

.00664 

.00104 

Failed  by  triple  flexure. 


12-IKCH  B.  L.  RIFLED  MORTARS. 
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No.  1099. 


Marks,  "V¥.^^* 

Length,  10''.5* 

Diameter,  l'M20. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loads. 

Compres- 
Bion  per 

iDCU. 

SacceasiTo 

oompres- 

sion  per 

incQ. 

Permaaent 
set. 

Sncoesaive 

permanent 

set. 

Remarks. 

Total. 

Per  Aq  aare 
inch. 

Poundi. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
.  7,000 
8,000 
9,000 
10,000 
11, 000 
12,000 
13,000 
14,000 
15  000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29.000 
30,000 
31^000 
32,000 
33,000 
34,000 
35  000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
58,300 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17.000 
18,  000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,300 

Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00034 
.00038 
.00044 
.00050 
.00056 
.00062 
.00008 
.00072 
.00078 
.00086 
.00092 
.00098 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00152 
.00164 
.00174 
.00186 
. 00198 
.00216 
.00236 
.00258 
.00280 
.00308 
.00342 
.00378 
.00418 
.00464 
.00506 
.00556 
.00604 
.00650 
.00704 
.00742 
.00794 
.00840 
.00880 
.00918 
.00956 

Inch. 

0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00012 
.00012 
.00010 
.  00012 
.00012 
.00018 
.00020 
.00022 
.00022 
.00028 
.00034 
.00036 
.00040 
.00046 
.00042 
.00050 
.00048 
.00046 
.00054 
.00038 
.00052 
.00046 
.00040 
.00038- 
.00038 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00006 

.00004 

.00012 

.00006 

. 

.00024 

.00012 

.00052 

.00028 

.00136 

.00084 

.00306 

.00170 

.00514 

.00208 

.00704 

.00190 

Failed  by  triple  flexure. 
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12-mCH   B.  L.  RIFLED   MORTARS. 


Ko.  4878. 


Marks,  12  MR^TB. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  Inch. 

SneceMive 

elongation 

per  inch. 

set. 

Snccesaire 

permanent 

set. 

-    »    "  * 
Remarks. 

Total. 

Per  Miiare 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30.420 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

30,420 

Ineh. 
0. 

.000050 
.000095 
.000146 
.000195 
.000245 
.000295 
.000345 
.000305 
.000450 
.000500 
.000550 
.000610 
.000665 
.000735 

Ineh. 
0. 

.000060 
.000046 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000060 
.000050 
.000060 
.000055 
.000070 

JfMA. 

0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000015 

.000016 

.000020 

.000005 

.000046 

.000025 

. 000805           . 000070 
. 000865          . 000080 
.000950    1      .000065 
.  OOIUIO    '       .  000060 

.000060 

.000016 

.000095 

.000085 

.0011U5 
.001230 
.001300 
.001420 
.001540 
.001685 

.000095 
.000125 
.000070 
.000120 
.000120 
.000145 

.000146 

.000050 

.000215 

.000070 

.000340 
.000420 

.000025 
.000080 

1 

Fractured  V'.S  from  neck.    Appearance  fine  granular. 


12-mCH   B.  L.  RIFLED   MORTARS. 
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No.  4879. 


Marks,  ^^V»?^^ 
Diameter,  l".i29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23'^ 

Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

m 

Sncceseive 

elongation 

per  Inch. 

Permanent 
set 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  uoare 
inch. 

Povnd§. 

1,000 

2.000 

8,000 

4,000 

.    5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.0UU 

25,000 

29,600 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,600 

Jneh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000345 
.000305 
.000450 
.000500 
.000555 
.000610 
.000685 
.000745 
.000805 
.000^0 
.000950 
.001025 
.001100 
.001200 
.001295 
.001400 
.001545 
.001095 

Inch. 
0. 

.000050 
,000050 
.000050 
.000050 
.000050 
.000050 
.000045 
.000050 
.000055 
.000050 
.000055 
.000055 
.000075 
.000060 
.000060 
.000065 
.000080 
.000075 
.000075 
.000100 
.000096 
.000105 
.000145 
.000150 

Jneh, 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000015 

.000015 

.000040 

.000025 

.000050 

.000010 

000075 

.000025 

.000105 

.000030 

.000150 

.000045 

.  000215 

.000065 

.000340 
.000425 

.000125 
.000085 

1 

I                      1 

Fractured  1^.8  from  neck.    Appearance  fine  granular. 
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12-INCH  B.  L.  RIFLED   MORTARS. 


No.  1106. 


Marks,  12^^,'^^ 
Length,  lO'^.s! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


ApplifMl  loadn. 


Pounds. 

1,000 
2,000 
3.000 
4,000 
6.000 
6,000 
7,000 
8,000 
0,000 

10,  000 

11,  000 

12,  000 
13,000 
14,000 
15,  000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,  000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31, 000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 

38,  000 

39,  000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46, 000 
47, 000 
48,000 
49,000 
50,000 
68,680 


Per  Rqnare 
incu. 


Potmd«. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

]2,000 

13,000 

14,000 

15.000 

16,000 

17,  000 

18,  000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,  000 
25,000 
26,  000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40, 000 
41,000 
42,000 
43,  000 
44,000 
45, 000 
46,000 
47,000 
48.000 
49,000 
50.000 
68,680 


Compres- 
sion per 
iuch. 


Inch. 
0. 
.00004 
.00008 
.00014 
. 00018 
.00022 
.000-J6 
.  00030 
.00036 
.00040 
.00044 
.00050 
.00054 
.00058 
.00064 
.00070 
.  00074 
.00080 
.  00086 
.00092 
.00098 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00146 
.00154 
.00164 
.00172 
.00186 
.  00200 
.  00220 
.00240 
.  00264 
. 00292 
.00322 
.00360 
.  00398 
.00430 
.00464 
. 00516 
.00560 
.00602 
.00640 
.00684 
.00730 
.00780 
.00842 


Snoce8.sive 

compres- 

Bion  ]>er 

inch. 


Jneh, 

0. 
.00004 
.00004 

.ooooe 

. 00004 
.00004 
. 00004 
.00004 
.00006 
. 00004 
.00004 
.00006 
. 00004 
.00004 
.  00000 
. OOOCO 
.  OlK)04 
.00006 
.  (.0000 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
. 00008 
. 00008 
. 00000 
. 00008 
.00010 
. 00008 
.  00014 
.00014 
.00020 
.00020 
.00024 
.  00028 
.  00030 
.00038 
.00038 
.00032 
.  00034 
.00052 
.00044 
.00042 
.  00038 
.  00044 
.00046 
.0C050 
.00062 


Permanent 

BVt. 


Inch. 
0. 


Sncoesaive 

permanent 

Bet. 


Inch. 

0. 


Kemarkft. 


InitJal  load. 


0. 


00002 


00002 


0O0O4 


.00002 


.00012 


.00008 


.00018 


.00006 


.00036 


.00018 


.00084 


. 00216 


00396 


.00600 


.00048 


.00132 


.00180 


.00204 


Ultimate  stren^h. 


Failed  by  triple  flexure. 
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Marks,  12  M^^TR, 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


No.  1107. 


Applied  loads. 

Compres- 
sion per 
iuco. 

Successive 

corapres- 

sioii  per 

inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Bemarks. 

Total. 

P«r  aqnare 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
50,000 
66,300 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,001) 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
06,300 

Inoh, 
0. 
.00004 
.00008 
.00012 
.00018 
.00022 
.00020 
. 00030 
.00036 
.00042 
.00046 
.00052 
.00058 
.00062 
.00060 
.00072 
.00078 
. 00082 
.00090 
. 00006 
.00102 
. 00108 
.00116 
.00122 
.00120 
.00134 
.00142 
.00150 
.00160 
.00168 
.00180 
.00196 
.00210 
.00226 
.00244 
.00270 
.00296 
.00326 
.00302 
.00400 
.00444 
.00480 
.00522 
.00570 
.00612 
.00660 
.00704 
.00750 
.00798 
.00840 

Inah, 
0. 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.C0004 
.00006 
.00006 
. 00004 
.00006 
. 00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00008 
.  00(K)6 
.00006 
.00006 
.00008 
.00006 
.00004 
.00008 
.00008 
.00008 
. 00010 
.00008 
.00012 
.00016 
.00014 
.00016 
.00018 
.00026 
.00026 
.00030 
.00036 
.00088 
.00044 
.00036 
.00042 
.00048 
.00042 
.00048 
.00044 
.00046 
.00048 
.00042 

Inch. 
0. 

Ineh. 

0. 

Initial  load. 
Ultimate  strength. 

.00002 

.00002 

.00004 

.00002 

.00006 

.00002 

.00012 

.00006 

.00018 

.00006 

. 

.00036 

.00018 

.00088 

.00052 

.00216 

.00128 

.00400 

.00184 

.  00596 

.00196 

Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED  MORTARS. 


No.  1108. 


Length,  10".^. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,380 


Per  sqaare 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,0UO 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25, 000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
69,380 


Compras- 

siou  per 

incn. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.00064 
.00070 
.00076 
.00080 
.00086 
.00092 
.00098 
.00102 
.00110 
.00116 
.00120 
.00128 
.00136 
.00142 
.00148 
.00158 
.00104 
.00174 
.00184 
.00196 
.00212 
.00228 
.00242 
.00270 
.00298 
.00320 
.00360 
.00390 
.00438 
.00470 
.00510 
.00556 
.00602 
.00642 
.00698 
.00736 


SacceAsive 
compres- 
sion per 
inch. 


Jnefu 
0. 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.09006 
.00006 
.00004 
.00008 
.00006 
.00004 
.00008 
.00008 
.00006 
.00006 
.00010 
.00006 
.00010 
. 00010 
.00012 
.00016 
.00016 
.00014 
.00028 
.00028 
.00022 
.00040 
.00030 
.00048 
.00032 
.00040 
.00046 
.00046 
.00040 
.00056 
.00038 


Pexmanent 
set. 


Jneh, 
0. 


0. 


00004 


,00006 


00008 


00016 


00026 


00058 


00140 


00300 


,00486 


Snocessire 

permanent 

set. 


Inch. 
0. 


Bemarks. 


Initial  load.      < 


00004 


00002 


00002 


00008 


00010 


00032 


00082 


,00160 


00196 


Ultimate  fltrength. 


Failed  by  triple  flexure. 


12-IKCH  B.  L.  BIFLED  MOBTABS. 
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No.  4906. 


Marks,  12  MB^TK. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

Elonsation 
per  uioh. 

SaooMsire 

elongation 

per  inch. 

Permanent 
Bet. 

Sncoeasive 

permanent 

set. 

Remarks. 

Total. 

Per  Mnare 
incn. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,900 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,900 

Inch. 
0. 

.000060 
.000105 
.000155 
.000210 
.000275 
.000345 
.000400 
.000465 
.000540 
.000610 
.000695 
.000775 
.000860 
.000905 
.001025 
.001166 
.001300 
.001455 
.001625 
.001805 
.002050 
.002300 
.002550 

Inch, 
0. 

.000050 
.000055 
.000050 
.000065 
.000065 
.000070 
.000055 
.000065 
.000075 
.000070 
.000085 
.000080 
.000085 
.000045 
.000125 
.000120 
.000135 
.000155 
.000170 
.000180 
.000145 
.000250 
.000250 

Inch. 
0. 

Jneh, 
0. 

Initial  load. 
Tensile  strength. 

.000010 

.000010 

.000060 

.000040 

.000080 

.000030 

.000110 

.000030 

.000185 

.000075 

.000270 

.000085 

.000440 

.000170 

.000690 

.000250 

.001005 

.000315 

Fractured  3".60  from  neck.    Appearance  granular. 


142 


12-INCH   B.  L.  RIFLED   MOBTABS. 


Marks,  ^^m^tb. 

Diameter,  l".i29. 
Sectioual  area,  1  square  inch. 
Leogth  of  stem,  17". 
Gauged  length,  10". 


Ko.  4905. 


Applied  loftda. 


Total. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

23,000 

24.000 

25,000 

20,900 


Per  oqiiare 
inch. 


PoundM. 

1,000 

2.000 

8.000 

4,00U 

5,000 

6,000 

7.000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,900 


Elongation  ^Sf^'^lSfin;?  Permanent '  S"^^*^* 
per  Inch,    i  ®l*^°^**t" 


Inch. 
0. 
.000040 
.000100 
.000140 
.000190 
.000250 
.000300 
.000380 
.000420 
.000490 
.000560 
.000610 
.000690 
.000750 
.000820 
.000910 
.001000 
.001090 
.001190 
.001290 
.001410 
.001520 
.001700 
.001880 
.002100 


per  inch. 


Inch. 
0. 

.000040 
.000060 
.000040 
.000050 
.000060 
.000050 
.  000080 
.000040 
.000070 
.000070 
.000050 
.000080 
.000060 
.000070 
.000090 
.000090 
.000090 
.000100 
.000100 
.000120 
. 000110 
.  000180 
.000180 
.000220 


aet. 


pennanent 
I    set. 


Inch. 


0. 


.000010 


.000030 


.000080 

".oooooo" 


.000110 

".'ooo'no 


.000220 
'.000320 


.000510 
.000680 


Inch, 


.000010 


.000020 

.ooooso" 


.000010 

.066020' 


000060 

'666656' 


000100 


000100 
000170 


Kemarka. 


Initial  load. 


Tensile  strength. 


Fractured  five-eighths  inch  from  neck.    Ax)pearance  granular. 


12-INCH   B.  L.  RIFLED   MOKTAKS. 
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No.  1118. 


Marks,  ^\^J^ 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 


Total. 


Pounds, 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20, 000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27, 000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40, 000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
59.800 


Per  BO  uaro 
incn. 


Pound*. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25, 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
86 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
800 


Compres- 
sion per 
inch. 


Inch. 

0. 

.00004 
.00006 
.00010 
.00016 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00054 
.00060 
.00064 
.00072 
.00078 
.00084 
.00090 
.00006 
.00102 
. 00112 
. 00118 
.00124 
.00136 
.00142 
.00162 
.  00162 
.00174 
.  00184 
.00200 
.00218 
.  00230 
.  00252 
.00280 
.00306 
.  00342 
.00364 
.00400 
. 00440 
.00474 
. 00518 
.00552 
.  00506 
.00636 
.  00670 
.00714 
.00748 
. 00782 
.00810 
.00832 


Successive 
compres- 
sion per 
incn. 


Inch, 

0. 

.00004 
.00002 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
. 00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00000 
. 00006 
. 00006 
. 00010 
.00006 
.  00006 
.00012 
.00006 
.00010 
.00010 
.00012 
.00010 
.00016 
.00018 
.00012 
.00022 
.00028 
.00026 
.00036 
. 00022 
.00036 
. 00040 
.00034 
.00044 
.00034 
.00044 
.00040 
.00034 
.00044 
.00034 
.00034 
.00028 
.00022 


Permanent 
set. 


hieh. 
0. 


—.00005 


SuccessiTe 

permanent 

set. 


Inch. 
0. 


—.00005 


0. 


.00005 


.00002 

.00002 

.00008 

.00006 

Kenwrks. 


Initial  load. 


.00020 

.00012 

', 

.00050 


00134 


.00276 


.  00448 


.00588 


.00030 


.00084 


.00142 


.00172 


.00140 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward  at  the  middle. 
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12-INCH   B.  L.  BIFLED   MORTABS. 

/ 
No.  1119. 


Marks,  ^^^^J^ 

LeDgth,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3.000 
4.000 
6.000 
6.000 
7.000 
8,000 
9,000 
10,000 
ll.OOO 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82.000 
33,000 
84,000 
35,000 
36,000 
87,000 
38,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,700 


Per  square 
incD. 


Poundt. 
1,000 
2.000 
3.000 
4,000 
5.000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,700 


Compres- 
sion per 
incn. 


Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00022 
.00028 
.00032 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00070 
.00078 
.00084 
.00068 
.00098 
.00102 
.00112 
.00116 
.00124 
.00132 
.00140 
.00162 
.00158 
.00170 
.00180 
.00196 
.00220 
.00234 
.00256 
.00280 
.00308 
.00344 
.00380 
.00414 
.00458 
.00502 
.00540 
.00588 
.00622 
.00668 
.00720 
.00762 
.00806 
.00850 
.00888 
.00986 


Saocessive 
compres- 
sion per 
incn. 


Jneh. 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00004 
.00010 
.00004 
.00010 
.00004 
.00006 
.00008 
.00008 
.00012 
.00006 
.00012 
.00010 
.00018 
.00022 
.00014 
.00022 
.00024 
.00028 
.00036 
.00036 
.00034 
.00044 
.00044 
.00038 
.00048 
.00034 
.00046 
.00052 
.00042 
.00044 
.00044 
.00038 
.00048 


Permanent 
set. 


Inch, 
0. 


0. 


.00002 


.00004 


.00010 


.00022. 


.00054 


.00138 


.00304 


.00492 


.00678 


Snccessive 

permanent 

set. 


Inch. 
0. 


00002 


00002 


00006 


00012 


00032 


00084 


00166 


00188 


00186 


Bemarks. 


InitiallcMMl. 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  downward  at  the  middle. 


12-INCH  B.  L.  BIFLED  H0BTAB8* 


14:6 


Length,  lO^'.S.     ' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


1^0.1120, 


Applied  loads. 

Comprea- 

sionper 

inch. 

Saooesaive 

oompraa- 

aion  per 

inon. 

Peimanent 
aet. 

Suooeaaive 

permanent 

aet. 

Bemarka. 

TotaL 

Per  square 
incn. 

Pounds, 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
86,000 
29,000 
30,000 
31,000 
82,000 
83.000 
84.000 
35.000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,800 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
83,000 
84,000 
35,000 
86.000 
87.000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
64,800 

Ineh. 
0. 
.00004 

.00008 
.00012 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00042 
.00046 
.00062 
.00068 
.00062 
.00068 
.00074 
.00078 
.00082 
.00086 
.00006 
.00102 
.00106 
.00112 
.00116 
.00122 
.00130 
.00136 
.00144 
.00154 
.00162 
.00170 
.00180 
.00104 
.00204 
.00220 
.00288 
.00256 
.00278 
.00300 
.00336 
.00356 
.00306 
.00426 
.00468 
.00506 
.00538 
.00574 
.00610 
.00640 

Ineh. 
0. 

.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00002 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00010 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00008 
.00010 
.00014 
.00010 
.00016 
.00018 
.00018 
.00022 
.00022 
.00036 
.00020 
.00040 
.00030 
.00042 
.00040 
.00030 
.00036 
.00039 
.00080 

Jneh, 

0. 

Jneh, 
0. 

Initial  load. 
Ultinuite  strength. 

a 

0. 

0. 

.00008 

.00003 

.00006 

.00004 

.00018 

.00012 

.00044 

.00026 

.00116 

.00072 

.00256 

.00140 

.00410 

.00154 

Failed  by  triple  flexure.    Deflected  upward  at  the  middle. 
H.  Doc.  373 10 
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12-INCH  B.  L.  BIFLED  MORTABS. 


Ko.4864. 


Marks,  "^^,T^ 
Diameter,  l".'i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

EloDjtation 
per  inch. 

SacoessiTe 

eionffation 

per  inch. 

Permanent 
set. 

SuooessiTe 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.  OtO 

18,000 

19.000 

20.000 

21.000 

22,000 

23.400 

21,000 

25,000 

28,090 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

*      6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13.000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28.000 

24,000 

25,000 

28,090 

Inch. 
0. 

.000055 
.000105 
.000155 
.000210 
.000200 
.000320 
.000385 
.000450 
.000510 
.000570 
.000660 
.000735 
.000806 
.000895 
.001000 
.001100 
.001205 
.001850 
.001500 
.001675 
.001875 
.002150 
.002425 
.002815 

Inch. 
0. 

.000055 
.000050 
.000050 
.000055 
.000050 
.000060 
.000063 
.000065 
.000060 
.000060 
.000080 
.000085 
.000070 
.000090 
.000106 
.000100 
.000105 
.000145 
.000150 
.000175 
.000200 
.000275 
.000275 
.000390 

Indi. 
0. 

Inch. 
0. 

Initial  load. 
Tensfle  strenf^th. 

0. 

.066005 

.000005 

.000015 

.000010 

.000056 

.000040 

.000105 

.000050 

.000105 

.000090 

.000315 

.000120 

.O0U545 

.000230 

.000910 
.001205 

.000365 
.000295 

Fractured  5"  from  neck.    Appearance  granular. 


12-niCH  B.  L.  BIFLED  MOBTABS. 
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2^0.4866. 


Marks,  w^u'^^T^' 
Diameter,  l".l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loadB. 

EloDgAtion 
per  loch. 

Saooeesive 

elongation 

per  inch. 

PermMient 
set. 

SncoeMive 

permanent 

set. 

Bemarka. 

- 
TotaL 

Per  sqnare 
Incn. 

Poundi. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,990 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,090 

0. 

.000050 
.000100 
.000150 
.000200 
.000255 
•000305 
.000355 
.000405 
.000460 
.000630 
.000505 
.000650 
.000715 
.000795 
.000860 
.000950 
.001045 
.001140 
.001255 
.001890 
.001530 
.001605 
.001875 
.002125 

Ineh, 
0. 
.000050 

.000050 
.000050 
.000050 
.000065 

.000060 
.000060 
.000060 
.000055 
.000070 
.000065 
.000066 
.000065 
.000080 
.000066 
.000090 
.000096 
.000095 
.000115 
.000135 
.000140 
.000165 
.000180 
.000250 

Ineh. 
0. 

Jnek, 
0. 

Initial  load. 
Tensile  tteength. 

0. 

.000015 

.000016 

.000030 

.o666i5 

.000066 

.000025 

.000006 

.000040 

.000160 

.000065 

.000286 

.000086 

.000360 

.000125 

.000680 
.000746 

.000220 
.000166 

Fractured  11''  from  neck.    Appearance  granular. 


14&  IS-IKCH  3.  L.  ^BIFLED  ,  HQBTAB8. 

Marks,  "M^^TB,'^ 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. ', 
Gauged  length,  5^^ 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 

e,ooo 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
-46,000 
47,000 
48,000 
49,000 
50.000 
60,900 


Per  square 
inch. 


Pounds. 
1,009 
2,000 
3.000 
4,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34.000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
60,900 


Compree- 

sionper 

incAj 


0. 
.00004 
.00010 
.00014 
.00020 
.00024 
.00030 
.00036 
.00042 
.00046 
.00054 
.00060 

.00072 
.00078 
.00084 
.09092 
.00098 
.09106 
.00113 
.00118 
.00124 
.00132 
.00142 
.00152 
. 00162 
.00174 
.00186 
.00198 
.00214 
.00234 
.00248 
.00268 
.00298 
.00320 
.00352 
.00380 
.00420 
.00462 
.00504 
.00558 
.00506 
.00644 
.00700 
.00746 
.00804 
.00850 
.00896 
.00942 
.00980 


Sucoessiye 
compres- 
sion per 
inon. 


Inch. 
0. 
.00004 

.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00010 
.00012 
.00012 
.00012 
.90016 
.00020 
.00014 
.00020 
.00030 
.00022 
.00032 
.00028 
.00040 
.00042 
.00042 
.00054 
.00038 
.00048 
.00056 
.00046 
.00058 
.00046 
.00046 
.00046 
.00038 


Permanent 
set. 


Inch. 
0. 


Sttcoeasive 

permanent 

set. 


Jneh» 
0. 


0. 


.00002 


.00002 


00006 


.00004 


,00016 


.60010 


00026 


.00010 


.00060 


.00084 


.00142 


.00294 


00506 


00708 


.00082 


.00152 


.00212 


.00202 


Bemarlu. 


•.   •    I 


Initial  load. 


Ultimate  strength. 


'  Failed  by  triple  flexure. 


(18-INOH  B.  L.  RIFLED  MORTABS. 
'No.  1101. 

Length,  'l0".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch.^ 
Gauged  length,  5'^ 


149 


1 1 


1 1 


^"^  Applied  loads. 


Total. 


Pound*. 
1.000 
2,000 
3,000 
4,000 
6,000 
8,000 
7,000 
8,000 
»,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
88,000 
87,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
50,000 
81,880 


Per  Bouare 
incn. 


Pounds. 
1,800 

2,000 
8,0(K) 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80.000 
81,000 
32,000 
83,000 
84,000 
85,000 
88,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,OoO 
81,886 


ConpvM- 

•too  per 

inoii. 


0. 

/00004 
.00010 
.00014 
.00020 
.00024 
.00030 
.00038 
.000i2 
.00M8 
.00052 

/MWWMi 


.00072 
.00078 
.00084 
.00090 
.00008 
.00102 
.00110 
.00118 
.00124 
.00138 
.00142 
.80150 
.00100 
.00178 
.00188 
.00198 
.00212 
.00232 
« 00252 
.00270 
.00298 
.00324 
.00858 
.00898 
.00428 
.00478 
.00518 
.00588 

.  OVvlo 

.00870 
.00784 
.80778 
.00838 
.00898 
.00980 
.01038 
.01104 


SaoeeMive 

comprea- 

aion  per 

incn. 


Ineh. 

0. 

•  vuvw 

.00008 

.00008 
.00004 

.00008 

.00008 

.80004 

.00008 

.00006 

.00008 

.00008 

. 00008 
aofkott 

,  UVVW 

.00008 
.00008 
.00008 
.00008 
.00008 
.00008 
.00012 
.00008 
.80008 
.00010 
.00018 
.00010 
.00010 
.00018 
.00020 
.00020 
.00018 
.00028 
.00028 
.00032 
.00040 
.00030 
.00050 
.80040 
.00050 
.00052 
.00052 
.00054 
.00052 
.00080 
.00080 
.00084 
.0U078 


Permanent 
set. 


Jn^. 


0. 


Snooeaafre 

permanent 

set 


In^. 
0. 


00002 


.00002 


00008 


.00004 


00014 


00028 


00008 


.00018 


00082 


00042 


00088 


,00080 


,00804 


00538 


,80622 


00182 


00228 


80290 


Bemarlu. 


Initial  load 


1 

« 

,1 


Ultimate  Rtrengtii. 


Failed  by  triple  flexure. 
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12-INOH  B.  L.  RIFLED  M0BTAB8. 


ISO.  U02. 


Marks,  "^mX^^ 
LeDgth,  10".i* 
Diameter,  l'M25. 
Sectional  area,  1  square  incli. 
Oaaged  length,  5''. 


Applied  loads. 


Totftl. 


Poundt. 
1,000 
2.000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81.000 
82.000 
83.000 
84,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,  GOO 
50,000 
61,800 


Per  sqaare 


sqaa 
acn. 


inc 


Poundi. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
88,000 
84,000 
35.000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,800 


ComprM- 

Bion  per 

incn. 


Inch, 
0. 
.00006 

.00012 
.00016 
.00020 
.00024 
.00030 
.00U36 
.00042 
.00046 
.00052 
.00058 
.00064 
.00068 
.00072 

.oooeo 

.00086 
.00094 
.00100 
.00104 
.00112 
.00118 
.00124 
.00134 
.00142 
.00150 
.00160 
.00172 
.00182 
.00106 
.00216 
.00230 
.00252 
.00278 
.00804 
.00352 
.00370 
.00412 
.00456 
.00496 
.00550 
.00600 
.00660 
.00710 
.00770 
.00888 
.00888 
.00960 
.01030 
.01064 


SaeoesaiTe 

oomprea- 

aionper 

incu. 


Inch, 
0. 
.00006 

.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00010 
.00008 
.00008 
.00010 
.00012 
.00010 
.00014 
.00020 
.00014 
.00022 
.00026 
.00026 
.00048 
.00018 
.00042 
.00044 
.00040 
•00054 
.00050 
.00060 
.00050 
.00000 
.00068 
.00050 
.00072 
.00070 
.00054 


Pennanent 
aet. 


Ifuh. 


0. 


0. 


.00004 


.00006 


.00014 


.00024 


.00062 


.00182 


.00294 


.00538 


.00620 


SuMMai'vo 

pennanent 

aet. 


0. 


Iiuh, 


.00004 


.00002 


.00008 


.00010 


.00028 


.00080 


.00168 


.00244 


.00282 


Bemarka. 


Initial  load. 


TTltimAte  atrength. 


Failed  by  triple  flexure. 


12-IKCH  B.  L.  RIFLED  MOBTABS. 
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'So.  4874. 


Marks,  ^^^b^^^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  mch. 

Snoceflaive 

elongation 

per Inch. 

Permanent 
set. 

Snoceaeive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
incli. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

27,460 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,460 

Inch, 
0. 

.000065 
.000106 
.000160 
.000210 
.000280 
.000840 
.000410 
.000480 
.000550 
.000616 
.000700 
.000776 
.000856 
.000960 
.001066 
.001150 
.001276 
.001400 
.001560 
.001760 
.001950 
.002190 
.002460 
.002860 

Jneh, 
0. 

.000056 
.000060 
.000066 
.000060 
.000070 
.000060 
.000070 
.000070 
.000070 
.000066 
.000086 
.000076 
.000080 
.000095 
.000106 
.000005 
.000125 
.000125 
.000160 
.000200 
.000200 
.000240 
.000260 
.000400 

Jneh, 
0. 

Ineh, 
0. 

Initial  load. 
Tensile  strenj^h. 

0. 

.000035 

.000036 

.000070 

.000070 

.000100 

.000030 

.000150 

.000050 

.000225 

.000076 

.000360 

.000134 

.000576 

.000215 

.000920 
.001200 

.ooai46 

.000280 

Fractured  10".5  from  neck.    Appearance  granular,  coarse  spangles 
on  one  side. 
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la-IFCH  B.  L.  BIFLED  HOBTABB. 


Ko.  4876. 


Marks,  "^,™' 
Diameter,  l"li29. 
Sectionalarea,  1  square  inch. 
Length  of  stem,  23''. 
Oaaged  length,  20''. 


Applied  loads. 

Elongation 
perineli. 

Saooeaaire 

elongation 

per Inefa. 

Pemument 

aet. 

SnoeeaaiTe 

permanent 

aet. 

KemArka. 

Total. 

Per  aqnare 
inch. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
A.QOO 

Indk. 
0. 

.000050 
.OOOICO 
.000150 
.000200 
.001)255 
.000305 
.000355 
.000415 
.000480 
.000540 
.000600 
.000060 
.000746 
.000825 
.000900 
.000990 
.001075 
.001200 
.001300 
.001480 
.001575 
.001750 
.001960 
.002200 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000050 
.000060 
.000065 
.000060 
.000060 
.000060 
.000085 
.000080 
.000075 
.000090 
.000085 
.000126 
.000100 
.000)80 
.000145 
.000175 
.000200 
.000250 

Itich. 
0. 

Ineh, 
0. 

Initial  lead. 
Tenaile  atrengtli. 

0. 

7, 000              7!  000 

8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,500 

8,000 
9.000 
10,000 
11,000 
12,000 
18.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,500 

.000016 

.000016 

.000040 

.000026 

.000066 

.000026 

.000105 

.000040 

.000160 

.000066 

.000260 

.000090 

"."oooaS" 

.000146 

.000610 
.000776 

.000216 
.000166 

Fractured  9"  from  neck.    Appearance  granular,  with  coarse  spangles. 


»  » 


12-IKOH   B.  L.  RIFLED  MORTARB. 
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Length,  10".5* 
Diameter,  1".129. 
SectioDal  area,  1  square  incli. 
Ganged  length,  5''. 


.       .,%,H     X 


Applied  loads. 


Total. 


Pound*. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9  000 

10,000 

11,000 

12,000 

ia,ooo 

14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
26,000 
26.000 
27,000 
28,000 
29,000 
90,000 
81,000 
82,000 
33,000 
84,000 
36,000 
96,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
48.000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,400 


Per  square 
Inch. 


Pound*. 
1,600 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
'  20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31.000 
82.000 
38,000 
34,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,400 


COBJIIIM- 

sioBper 
inon. 


In^. 
0. 

AOOM 

•  vvvvv 

.00012 
.00018 
.00022 
.00028 
.00084 

•  00040 
.00046 
.00002 

.  WWW 

.00072 
.00078 
.00064 
■  00092 
«  Ullvifo 

.00106 
.00114 
.00120 
.00128 
.00136 
.00144 
.00154 
.00162 
.00172 
.00188 
.00196 
.00204 

.oone 

.00286 
.00256 
.00278 
.00896 
.00316 
.00866 
.00882 
.00488 
.00460 
.00022 
.00656 

•  00606 

.  OOv^B 

.00712 
.00764 
.00888 
.00862 
.00080 
.01000 
.01000 


Sooceeslve 

ceiupMs- 

slonper 

incn. 


Ineh. 
0. 

.00006 
.00066 
.00004 

•  uwvu 

.00006 
.00006 
.00006 
. 66000 
. vOUOo 

.  VWfWf 

.00008 

•  00006 
.00006 
.00606 
.00006 
.00008 
.00006 
.00006 

AAAAB 
a  UWJUO 

.60008 
.00008 
.00010 
.00008 
.00010 
.00010 
.00014 
.00008 
.00016 
.00016 
.60020 
•00022 
.00018 
.00029 
.00040 

•  00086 
.00046 
.00082 
.00068 
.00064 
.00060 
.00066 
.00060 
.00062 
.00074 
.00044 
.00046 
.00070 
.00000 


0«t. 


XlMM. 
0. 


.00002 


.00006 


.00012 


.00022 


.00086 


.00068 


.00122 


.06006 


,00618 


,00786 


Suoeesstre 
pemaneiit 

set. 


JnCn. 

0. 


.00002 


,00004 


00006 


06010 


,60014 


00026 


,00060 


,60184 


,00212 


00168 


Bemarks. 


InitlAlload. 


Ultiiiiftto  strengtli. 


?  Failed  by  triple  flexnre. 
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12-INCH   B.  L.  RIFLED   MORTARS.' 
No.  UM.  »' 


Marks,  12  M^^TR. 

Length,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
U,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

49.000 
50,000 
58,660 


Per  Ml  uare 
inon. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,0U0 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

49.000 
50,000 
58,560 


Comprea- 
Bion 


ind 


r 


Inch, 
0. 

.00004 
.00010 
.00016 
.00020 
.00024 
.00a32 
.00038 
.00042 
.00048 
.00054 
.00060 
.00068 
.00074 
.00078 
.00084 
.00090 
.00096 
.00102 
.00110 
.00118 
.00124 
.00132 
.00140 
.00148 
.00158 
.00168 
.00178 
.00188 
.00202 
.00218 
.00236 
.00252 
.00270 
.00296 
.00324 
.00354 
.00386 
.00420 
.00460 
.00506 
.00532 
.  00574 
.00616 
.00660 
.00704 
.00740 
.00762 

.00776 
.00782 


SnooesaiTo 
compres- 
sion per 
iuou. 


Ineh, 
0. 

.00004 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.OOUlO 
.00010 
.00010 
.00014 
.00016 
.00018 
.00016 
.00018 
.00026 
.00028 
.00080 
.00032 
.00034 
.00040 
.00046 
.00026 
.00042 
.00042 
.00044 
.00044 
.00036 
.00022 

.00014 
.00006 


Fermazieiit 
set. 


Ineh, 
0. 


00002 


00006 


00014 


00024 


,00052 


00118 


00252 


00426 


.00638 


Snooessive 

permanent 

set. 


Inch. 


0. 


.00002 


.00004 


.00008 


.00010 


.00028 


.00066 


.00184 


.00174 


.00112 


1 

Semarka. 


Initial  load. 


Deflects,  oonrex  on  the 
micrometer  side. 


Ultimate  Btrength. 


Failed  by  triple  flexure. 


12-IKCH  B.  L.  SIFLBD  MORTARS. 
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:iiro.ua6/ 


Marks, '2  ^^^^^ 
Length,  10''.5l' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 


Tofl.     ^'I^r" 


l.OUO 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14.000 
15,000 
10.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
69,200 


Powida. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31,000 
82,000 
38,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
69,200 


Compies- 

sion  per 

iDcn. 


Inch. 

0. 

.00006 
.00012 
.00016 
.00020 
.00028 
.00032 
.00038 
.00042 
.00046 
.00054 
.00060 
•00086 
.00074 
.00078 
.00082 
.00090 
.00096 
.00102 
.00108 
.00116 
.00122 
.00130 
.00140 
.00148 
.00158 
.00168 
.00178 
.00192 
.00202 
.00220 
.00238 
.00258 
.00282 
.00812 
.00340 
.00368 
.00420 
.00456 
.00512 
.00576 
.00606 
.00652 
.00716 
.00772 
.00848 
.00890 
.00960 
.01024 
.01096 


Sncoeaaive 

oompres- 

alonper 

incn. 


Inch, 
0. 

.00006 
.00006 

.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00010 
.00006 
.00010 
.00010 
.00010 
.00014 
.00010 
.00018 
.00018 
.00020 
.00024 
.00030 
.00028 
.00028 
.00062 
.00036 
.00058 
.00084 
.00030 
.00046 
.00064 
.00056 
.00076 
.00042 
.00070 
.00064 
.00072 


Pemumexit 
■et. 


Inok, 
0. 


0. 


SuooeMive 

iwnnaneiit 

•et. 


Inch. 


0. 


.00002 


.00006 


.00014 


.00024 


.00066 


.00138 


.00804 


.00636 


.00824 


.00002 


,00004 


,00008 


,00010 


.00082 


00080 


,00168 


BeniArks. 


Initiftlload. 


,00232 


.00288 


Tensile  strength. 


Failed  by  triple  flexure. 
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la-IKCH  B.  L.  BIPLED  MORTAKe.'' 
Ko.  45B2.' 


Marks,  ^^  ^b^,^  ^ 
Diameter,  l'U29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonffation 
per  inch. 

Snooeasire 

elongation 

per  inch. 

PermaaflDt 

Mt. 

SooeesaiTe 

permanent 

aet. 

Bemarka.'' 

Total. 

Per  aqaare 
inon. 

Pourult. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

Jndk. 
0. 
.000050 
.000100 
.000160 
.000200 
.000260 
.000300 
.000355 
.000410 
.000470 
.O00C4O 
.000600 
.000665 
.000740 
.000890 
.000005 
.001000 

Inek. 
0. 
.000050 

.000060 
.000060 
.000050 
.000050 
.000060 
.000065 
.000055 
.000060 
.000070 
.000060 
.000065 
.000075 
.000080 
.000085 
.000005 
.000100 
.000100 

.ooom 

.000185 
.000140 
.000200 
.000200 
.000600 

0. 

Inek. 
0. 

Tenafle  fttreni^. 

'^'^y/^'^v. '."::: "'.:: 

1 

0. 





1 

1 

.000005 

.000005 

.000040 

.000085 

.000065 

.000015 

16, 000            16, 000 
17. 000            17, 000 

.000005 

.000040 

18,000    ;        18.000          .4)01100 

19,000   !      19.000   .     .ooiaoo 

.000156 

.000060 

20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 

20,000    1      .001825 
21, 000    1      .001460 

.000250 

.000006 

22,000 
23,000 
24,000 
25,000 
28,690 

.001600 
.001800 
.002000 
.603800 

.000400 

.000150 

.000645 
.060860 

.000245 
.000205 

1 

Fractured  4"  from  neck.    Appearance  granular,  with  dark  spangles. 


12-IKCH  B.  lu  BIFJL.ED   MQSTABfi, 
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:S<k4383. 


Marks,  "M^TR, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

ElongatloB 
periDoh. 

SnoQMaive 

eloniration 

pormch. 

Petmanent 

set. 

Saoceaeive 

permanant 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

PotincU. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U,000 

12.000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

30,900 

Pmtnde. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

30,900 

Inch. 

0. 
.000060 
.000106 
.000150 
.000200 
.000245 
.000295 
.000340 
.000890 
.000440 
.000495 
.060560 
.000610 
.000690 
.000750 
.000815 
.000900 
.001000 
.001090 
.001175 
.001800 
.001420 
.001560 
.001750 
.002000 

Inch. 

0. 

.000060 
.000060 
.000060 
.000060 
.000646 
.000060 
.000045 
.000060 
.000060 
.060065 
.000066 
.000060 
.000080 
.000060 
.000065 
.000086 
.000100 
.000090 
.000085 
.000125 
.000120 
.000140 
.000190 
.000260 

Inch. 

0. 

Inch, 

0. 

liiitialload. 
Tensile  strBngt.h. 

0. 

0. 

.000006 

.000006 

.000080 

.000086 

.000060 

.000030*' 

.000110 

.006060 

.000200 

.000090 

.000300 

.000100 

.000496 
.000660 

.000196 
.000166 

l" 

Fractured  11"  from  neck.    Appearance  granular,  mottled. 
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12-INCH  B.  L.  BIFLED  MOBTABS. 


»    \ 


S^o.U09. 


Marks,  i^  m  »„  t  b. 

Length,  ld".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 


Total. 


PmmdM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
84,000 
35,000 
36,000 
37,000 
88,000 
38,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,710 


Per  Muare 
inon. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12.000 
18,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
28.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82.000 
83.000 
84.000 
35.000 
86.000 
87,000 
88,000 
88,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
60,000 
61,710 


ComprM* 

slon  per 

incn. 


Inch, 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00028 
.00036 
.00010 
.00046 
.00052 
.00068 
.00062 
.00072 
.00078 
.00082 
.00086 
.00094 
.00100 
.00106 
.00114 
.00182 
.00128 
.00188 
.00144 
.00156 
.00164 
.00178 
.00188 
.00204 
.00222 
.00238 
.00258 
.00282 
.00806 
.00346 
.00380 
.00418 
.00458 
.00500 
.00544 
.00586 
•00640 
.00686 
.00742 
.00786 
.00824 
.00876 
.00920 
.00964 


Successive 
compres- 
sion per 
inch. 


Inch, 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00010 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00006 
.00012 
.00008 
.00011 
.00010 
.00016 
.00018 
.00016 
.00020 
.00024 
.00024 
.00040 
.00034 
.00088 
.00040 
.00042 
.00044 
.00042 
.00054 
.00046 
.00056 
.00044 
.00038 
.00052 
.00044 
.00044 


Pemuuient 
set. 


Inch. 
0. 


.00002 


.00006 


Snccessive 

permanent 

set. 


Jneh, 
0. 


.00002 


.00004 


.00010 


.00004 


.00018 


.00008 


.00028 


,00060 


,00138 


.00302 


00510 


.00710 


.00010 


.00082 


.00078 


.00164 


.00208 


.00200 


Bemarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-INOH  B.  L.  RIFLED  MORTARS* 
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No.  1110. 


Marks,  13  M^^TR. 

Length,  10".5!! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Applied  loads. 


Total. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
8,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,00(1 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
60,790 


Per  so  uare 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
18,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81.000 
82,000 
33,000 
84,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,790 


Compres- 
sion per 
inca. 


Inch. 

0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00078 
.00082 
.00090 
.00096 
.00102 
.00108 
.00116 
.00122 
.00130 
.00138 
.00146 
.00158 
.00164 
.00180 
.00194 
.00210 
.00224 
.00250 
.00276 
.00802 
.00336 
.00370 
.00404 
.00446 
.00498 
.00540 
.00690 
.00640 
.00690 
.00744 
.00796 
.00836 
.00808 
.00938 
.00978 


Saccessire 

oompres- 

siooper 

incn. 


Inch. 

0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00008 
.00096 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00012 
.00006 
. 00016 
.00014 
.00016 
.00014 
.00026 
.00026 
.00026 
.00034 
.00034 
.00034 
.00042 
.00052 
.00042 
.00050 
.00060 
.00050 
.00054 
.00062 
.00040 
.00062 
.00040 
.00040 


PennMient 
set. 


Inch. 
0. 


.00002 


.00004 


Successive 

permanent 

set. 


Inch. 

a 


.00002 


.00002 


,00006 


00014 


.00002 


.00008 


00022 


,00054 


,00136 


.00300 


.00518 


.00724 


.00008 


00082 


Remarks. 


Initial  load. 


00083 


.00164 


.00218 


.00206 


Ultimate  strength. 


Failed  by  triple  flexure. 
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VhaCU  B.  L.  9IFLED  HOATABS. 


Uo.  lUl, 


Marks,  12  MB^TB» 

Length,  10".5* 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5^\ 


Applied  loads. 


Total. 


Poundt. 
1.000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14.000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
.22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
34,000 
35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,129 


Per  sq  uare 
incu. 


Poundi. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,0C0 
50,000 
61,  UK) 


ComprM- 

sion  per 

inon. 


Inch. 
0. 

.00004 
.00008 
.00014 
.0WM8 
.00022 
.00026 
.00034 
.00088 
.00042 
.00046 
.00054 
.00060 
.00064 
.09072 
.00076 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00120 
.00124 
.00186 
.00142 
.00150 
.00160 
.00168 
.00180 
.00196 
.00210 
.00224 
.00246 
.00170 
.00302 
.00336 
.00370 
.00414 
.0M69 
.00508 
.00556 
.00600 
.00056 
.00714 
.00762 
.00820 
.00870 
.00930 
.00090 


SaooeMive 

compree- 

sion  per 

inch. 


Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00008 
.00004 
.00004 
.00004 
.00008 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.09006 
.00006 
.00008 
.00006 
.00004 
.00012 
.00006 
.00008 
.00010 
.00008 
.00012 
.00016 
.00014 
.00014 
.00022 
.09080 
.00026 
.00034 
.00034 
.00044 

,(m» 

.00048 
.00048 
.00044 
.00056 
.00058 
.00048 
.00058 
.00050 
.00060 
.00060 


set. 


Inch, 

0. 


SttooeMive 
permanent 

■et. 


Inch. 
0. 


1 

t 

.09002 

.00002 

.00094 

.00002 

.00006 

.00008 

.00010 

.00004 

.00020 

.00010 

.00042 

.09028 

1 

.09110 

.09068 

•••••••••••• 

•••••■•••••• 

.09864 

.09164 



.00484 

.00220 

••••••••••••'••••••••••■a 

00784 


00260 


Bemarks. 


Initial  load. 


V 

^ 


Ultimate  atrength. 


Failed  by  triple  flexure. 


12-IKCH   B.  L.  RIFLED  MOBTABB. 
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No.  4896. 


Marks,  "^bV^ 
Diameter,  V\i29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23''. 

Gauged  length,  20". 


AppUed  loads. 

Eloncatlhn 
permch. 

Saoc«iuiTe 

eloD|/Bt16n 

per  inch. 

Permlmeiit 
set. 

• 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  so  luure 
inon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

29,220 

Pounds.          Inch. 
1,000        0. 
2,000    1      .000050 
3. 000            000100 

Ineh. 

0. 
.000050 
.000050 
.000050 
.000045 
.000055 
.000050 

Ineh, 
0. 

Inch. 

0. 

InlUalload. 

• 

Tensile  strength. 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

29,220 

.000150 
.000195 
.000250 
.000300 
.000350 
.000410 
.000485 
.000550 
. 000610 
.000695 
.000760 
.000650 
.000945 
.001045 
.001145 
.001255 
.001400 
.001550 
.001745 
.001945 
.002175 
.002500 

0. 

.  000050 

.000060 
.000075 
.000065 
.000060 
.000085 
.000065 
.000090 
.000095 
.000100 
.000100 
.000110 
.000145 
.000150 
.000195 
.000200 
.000280 
.000325 

.000010 

.000010 

.000045 

.000035 

.000060 

.000015 

.000110 

.000050 

.000185 

.000075 

.000205 

.000110 

.000490 

.000195 

.000705 
.001000 

.000275 
.000235 

Fractured  5''.7  from  neck.    Appearahce  granular. 
H.  Doc.  373 ^U 
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la-INCH  B.  L.  BIFLED   MOSTABS. 


Fo.  4900. 


Marks,  "V?,''''* 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  inch. 

Saoceaaive 

elongation 

perlnch. 

Permanent 
set. 

SacceaaiTe 

permanent 

Bet. 

Remarks. 

Total. 

Per  an  nare 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8.000 

V.OOO 

10,000 

11,000 

12.000 

i:t,ooo 

14,i>00 
15,000 

Pcundt. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20.000 

21,000 

22.U00 

23.000 

24.000 

25.000 

81,370 

Ineh. 
0. 

.000045 
.000090 
.000135 
.(•00180 
.000225 
.000280 
.000300 
.000:i60 
.000425 
.0004S>0 
.000545 
.000600 
.000660 
.000735 
.000800 
.000865 
.000050 
.001035 
.001105 
.001210 
.001315 
.001450 
.001600 
.001760 

Ineh. 
0. 

.000045 
.000045 
.000045 
.000045 
.000045 
.000055 
.000020 
.000060 
.000065 
.000065 
.000055 
.000055 
.000060 
.000075 
.000065 
.000065 
.000085 
.000085 
.000070 
.000105 
.000105 
.000135 
.000150 
.000160 

Inch. 
0. 

Ineh, 
0. 

Initial  load. 

» 

Tensile  streng^. 

0. 

0. 

.000010 

.000010 

.000045 

.000035 

16,000 
17,000 

.000060 

.000015 

18.000 
19,000 

.000105 

.000046 

20,000 
21,000 

.000160 

.000055 

22.000 
23.000 
24,000 
25,000 
31,  370 

.000250 

.000090 

.000360 
.000490 

.000110 
.000130 

Fractured  ".76  from  neck.    Appearance  granular. 


12-INCH   B.  L.  BIFLED   MORTARS. 
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Fo.  1112. 


Marks,  ^^^bV^ 
Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Chikuged  length,  5". 


Applied  loads. 


Total. 


Poundi. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
t.«IO 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,  COO 
24,000 
:i5,000 
20,000 
27,000 
28.000 
20,000 
30,000 
31,000 
82,000 
33,000 
84,000 
36,000- 
80,000 
37,000 
38,000 
30.000 
40,000 
41.000 
42.000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,980 


Per  square 
incn. 


Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.0U0 
17,000 
18,000 
19,000 
20,000 
21, 000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
36,000 
.36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,980 


Compree- 

alon  per 

inch. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00064 
.00068 
.00004 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00114 
.00124 
.00128 
.00186 
.00146 
.00166 
.00166 
.00178 
.00100 
.00206 
.00222 
.00244 
.00266 
.00286 
.00320 
.00356 
.00890 
.00480 
.00474 
.00516 
.00556 
.00598 
.00642 
.00682 
.00720 
.00766 
.00804 
.00880 
.00850 


SuooessiTe 

comprea- 

sion  per 

incn. 


Inch. 
0. 

.OU004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.60006 
.00000 
.00006 
.00006 
.00006 
.00008 
.00010 
.00004 
.00008 
.00010 
.00010 
.00010 
.00012 
.00012 
.00016 
.00016 
.00022 
.00022 
.00020 
.00034 
.00086 
.00034 
.00040 
.00044 
.00042 
.00040 
.00042 
.00044 
.00040 
.00044 
.00040 
.00038 
.00026 
.00020 


Permanent 
set. 


Inch. 
0. 


0. 


.00004 


.00008 


.00012 


Suooessive 

permanent 

set. 


Inch. 
0. 


.00004 


.00004 


.00004 


.00024 


00062 


,00122 


00280 


.00019 


.00028 


.00070 


.00162 


00460 


.00006 


.00180 


.00146 


Kemarks. 


Initial  load. 


TTltlmate  strength. 


Triple  flexure.    Deflected  upward  at  middle. 


12-INCH   U.  L.  RIFLED    MORTABS. 


Marks,  "^sW^ 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  aqaare  inch. 

Gauged  length,  6". 


iD^. 


"ncff^ 


bsci: 


DOOM 

00006  ' 

OOOM  I 

00<HU  j 

UOOOt  I 

ouoos  I 

00012  : 


'  Failed  by  triple  flexure.    DeBecttd  apward  at  t6e  middle. 


Length,  10"i.  ■ 
Diameter,  1".129.  • 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 
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Applied  loads. 


Total. 


Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

Itf.OOO 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,ooa 

31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
64,480 


P«r  sqiuure 
iscn. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
28,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,480 


Comjpres- 

sion  per 

inch. 


0. 

.00006 
.00010 
.00014 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00056 
. 00060 
.00066 
.00070 
.00076 
.00080 
.00086 
.00092 
.00096 
. 00102 
.00^08 
.00114 
.00120 
.00126 
.00134 
.00140 
.00146 
.00154 
.00163 
.00170 
.00182 
.00194 
.00206 
.00220 
.00236 
.00256 
.00276 
.00304 
.00330 
.00360 
.00400 
.00440 
.00482 
.00518 
.00566 
.00616 
.00646 
.00606 
.00736 


Sa<;ce8AiTe 

oomprcfl- 

sion  per 

inch. 


Itieh. 

0. 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00012 
.00012 
.00012 
.00014 
.00016 
.00020 
.00020 
.00028 
.00026 
.00030 
.00040 
.00040 
.00042 
.00036 
.00048 
.00050 
.00030 
.00052 
.00038 


Pormanent 

set. 


Inch, 

0. 


Soooeesive 

permanent 

set. 


Reniarks. 


Jneh. 
0. 


Initial  load.  < 


0. 


.00004 


.00010 


00004 


00005 


.00016 


.00006 


.00022 


.00006 


00038 


.00066 


00016 


00028 


.00142 


00302 


00494 


00076 


.00160 


.00192 


I 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward  at  the  middle. 
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12-INOH  B.  L.  RIFLED  M0BTAB8. 


No.  4901. 


Marks,  12  m^Rj  t  e. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  Inch. 

Snccemive 

elonsation 

per  Inch. 

Permanent 
set. 

Snocessive 

permanent 

set. 

Remarks. 

• 

Total. 

Per  sqtiare 
inch. 

Poundi. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,900 

22,000 

23,000 

24,000 

24,810 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

24,810 

Inch. 
0. 

.000050 
.000100 
.000155 
.000205 
.000260 
.000320 
.000385 
.000450 
.000520 
.000500 
.000655 
.000740 
.000810 
.000905 
.001000 
.001100 
.001205 
.001340 
.001460 
.001646 
.001825 
.002050 
.002300 

Inch, 
0. 

.000050 
.000050 
.000055 
.000050 
.000055 
.000060 
.000065 
.000065 
.000070 
.000070 
.000065 
.000085 
.000070 
.000095 
.000095 
.000100 
.000105 
.  000135 
.000120 
.000185 
.000180 
.000225 
.000250 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

............ 

.000035 

............ 

.000035 

.000060 

.000025 

.000095 

.000035 

.000145 

.000050 

.000210 

.000065 

.000310 

.000100 

.000510 

.000200 

.000820 

.000310 

Fractured  6".8  from  neck.    Appearance  granular,  with  coarse  span< 
gles  on  one  side. 


12-INCH  B.  L.  RIFLED  MOBTABS. 
No.  4902. 
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Marks,  ^2MR^TR, 

Diameter,  l".i29. 
Sectdona]  area,  1  square  inch. 
Length  of  stem,  23'^ 
Gauged  length,  20". 


Applied  loads. 

Elonntion 
per Inch. 

SnooeMiTe 

Permanent 
set. 

SnooesAive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

elonffatioii 
perlnoh. 

Pounds. 

1,WK) 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

•23.000 

24.000 

25,000 

32,010 

1 

Pounds.    1      Inch. 
1,000    ;     0. 
2.000           .000045 

Inch. 
0. 
.000045 
.000045 
.000045 
.000045 
.000045 
.000055 
-     .000050 
.000055 
.000055 
.000055 
.000060 
.000050 
.000055 
. 000075 
.000005 
.000085 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

13,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

82, 010 

.000090 
.000135 
.000180 
.000J25 
.000280 
.000330 
.000385 
.000440 
.000405 
.000555 
.000605 
.000660 
.000735 
.000800 
.000885 
.000950 
.001045 
.001125 
.001220 
.001325 
.001450 
.001595 
.001750 

0. 

• 

.000005 

.000005 

.000015 

.000010 

.000050 

.000035 

.000060 

.000010 

.000065 
.000095 
.000080 
.000095 

.000100 

.000040 

.000150 

.000050 

.000105 
.000125 
.000145 
.000155 

.000215 

.000065 

.000^150 
.000450 

'.*006i36 
.000100 

Fractured  10^.9  from  neck.  Appearance  granular,  coarse  on  one  side. 
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U-Il^H  B.  L.  RIFLED  MOR1(AS8. 
No,  1115, 


Marks,  ^^M^RpTE, 

Length,  10"i. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loada. 


Total. 


Pounds. 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
Ifi.OOO 
16.000 
17,000 
18,000 
10,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
86,000 
86,000 
87.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48.000 
49,000 
50.000 
63,210 


Per  sqnare 
inch. 


Poundi. 

1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
63,210 


Comprefl- 
BSon 
in'c 


r 


Inch. 
0. 

.00006 
.00012 
.00018 
.00022 
.00028 
.00034 
.00040 
.00044 
.OQ048 
.00054 


.00072 
.00076 
.00084 
.00092 
.00098 
.00104 
.00112 
.00120 
.00128 
.00184 
.00142 
.00150 
.00160 
.00170 
.00180 
.00192 
.00204 
.00216 
.00230 
.00248 
.00272 
.00294 
.00320 
.00350 
.00884 
.00424 
.00456 
.00600 
.00550 
.00600 
.00644 
.00690 
.00750 
.00800 
.00860 
.00930 
.00984 


Sncoessire 
compres- 
sion per 
inch. 


Jneh. 

0. 

.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00006 
.00008 
.00008 
.00010 
.00010 
.00010 
.00012 
.00012 
.00012 
.00014 
.00018 
.00021 
.06022 
.00026 
.00030 
.00034 
.00040 
.00032 
.00044 
.00050 
.00060 
.00044 
.00046 
.00060 
.00050 
.00060 
.00070 
.00064 


PennuMAi. 
set. 


Inch. 
0. 


Sncoeasive 

permanent 

set. 


Remmrks. 


Jneh, 
0. 


.00002 


00004 


.00008 


.00016 


.00028 


.00052 


,00114 


,00246 


00460 


00706 


.00002 


.00002 


.00004 


.00008 


.00012 


.00024 


.00062 


.00132 


00204 


00256 


Initial  lo«d. 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  downward  at  the  middle. 


12rlKCH  B.  L.  RIFL£p  HOJE^TABS. 
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llo.  1116. 


Marks,  12  MR,TE. 

Length,  10''.6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gaaged  length,  5^^ 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,800 


Per  square 
incn. 


Pound*. 

1,000 
2,000 
8,000 
4.000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,800 


Compres- 

aion  per 

inch. 


Inch. 

0. 

.00006 
.OOOH) 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00056 
.00062 
.00068 
.00074 
.00080 
.00084 
.00092 
.00098 
.00102 
.00108 
.00116 
.00122 
.00130 
.00136 
.00146 
.00156 
.00164 
.00174 
.00182 
.00198 
.00212 
.00224 
.00244 
.00264 
.00290 
.00814 
.00348 
.00380 
.0Q412 
.004M 
.00494 
.00536 
.00680 
.00619 
.0061(9 
.00702 
.00742 
.00778 
.00802 


SaooesaiTe 
compres- 
sion per 
inch. 


Inch, 
0. 

.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00010 
.00010 
.00008 
.00010 
.00008 
.00016 
.00014 
.00012 
.00020 
.00020 
.00026 
.00024 
.00084 
.00082 
.00082 
.00642 
.00040 
.00042 
.00044 
.00030 
.00050 
.00042 
.00040 
.00036 
.00024 


Permanent 
set. 


Inch, 
0. 


Successive 

permanent 

set. 


Inch, 
0. 


Remarks. 


Initial  load. 


0. 


0. 


.00002 


00006 


.00002 


.00004 


00010 


.00020 


00040 


00094 


00212 


00394 


00554 


00004 


,00010 


.00020 


.00054 


.00118 


.00182 


.00160 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  obliquely  upward  at  tUe  middle. 
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12-IKCH  B.  L.  RIFLED  M0BTAB8. 


No.  1117. 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  5". 


Applit 
Total. 

9d  loads. 

Compres- 
sion per 
incn. 

Sncoesalve 

compres 

sioD  per 

incn. 

Pennanent 
set. 

Saooeesive 

permanent 

set. 

Bemarks. 

Per  sqaare 
incn. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.0U0 
27,000 
28.000 
29.000 
80,000 
81.000 
82.000 
88,000 
84.000 
85.000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
67,420 

Pounds. 
1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7.000 
8.000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85.000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
67,420 

Ineh. 

0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00086 
.00(i02 
.00008 
.00104 
.00110 
.00116 
.00122 
.00132 
.00140 
.00144 
.00150 
.00158 
.00168 
.00176 
.00184 
.00106 
.00204 
.00220 
.00236 
.00256 
.00278 
.00300 
.00332 
.00364 
.00400 
.00444 
.00480 
.00524 
.00574 
.00624 
.00680 
.00732 

Ineh. 
0. 
.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.OOU04 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.0OUO4 
.00004 
.00006 
.00U06 
.00006 
.00006 
.00006 
.00006 
.00010 
.00008 
.00004 
.00006 
.00008 
.OOUIO 
.00008 
.00008 
.00012 
.00008 
.00016 
.00016 
.OOO'JO 
.00022 
.C0022 
.00032 
.00032 
.00036 
.00044 
.00036 
.00044 
.00050 
.00050 
.00056 
.00052 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

.00002 

.00002 



.00006 

.00004 

* 

\ 

.00010 

.00004 

.00016 

.00006 

.00028 

.00012 

.00048 

.00020 

.00114 

.00006 

.00262 

.00148 

.00482 

.00220 

Failed  by  triple  flexure.    Deflected  downward  at  the  middle. 
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Fo.  4916. 


Marks,  12  ^^TE. 

Diameter,  l".l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


•  1 

Applied  loads. 

EJoneation 
per  inch. 

SuccoBBire 
eloDgation  , 
per  Inch. 

Permanent 
Bet. 

SuocesslTe 

I)ennanent 

set. 

Remarks. 

Total. 

Per  fMiiiare 
inch. 

Pounda. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

i    23,000 

24,000 

25,000 

25,100 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,100 

Inch. 
0. 

.000050 
.000100 
.000150 
.000300 
.000255 
.000305 
.000355 
.000405 
.000470 
.000540 
.000605 
.000665 
.000745 
.000805 
.000895 
.000965. 
.001055 
.001150 
.001266 
.001400 
.001550 
.001705 
.001865 
.002105 

Inch. 
0. 

.000050 
.000050 
.  000050 
.000050 
.000055 
.000050 
.000050 
.000050 
.000065 
.000070 
.000065 
.000060 
.000080 
.000060 
.000090 
.000070 
.000090 
.  000095 
.000115 
.000135 
.000150 
.000155 
.000160 
.000240 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000040 

.000030 

.000056 

.000015 

.000096 

.000040 

.000145 

.000060 

.000200 

.000065 

.000346 

.000145 

.000525 
.000675 

.000180 
.000150 

Fractured    6".5    from  neck.      Appearance   granular,  with   coarse 
spangles. 
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Id-INCH  B.  L.  RIFLED  MOBTARfiL 


Marks,  ^^^^^f  ^»' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Nq.  4910. 


Applied  loAds. 

Elonfffttion 
per  inch. 

SnccessiTe 

elongation 

per  inch. 

Permanent 
set. 

Saccessire 

permanent 

set. 

1 
1 

Remarkfl. 

Totol. 

Per  square 
iDoh. 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19, 000 

20, 000 

21,000 

22.000 

23,000 

24,000 

25,000 

27,040 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5.000 

6.000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25,000 

27,040 

Inch, 

0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000356 
.000410 
.000476 
.000540 
.000600 
.000655 
.000725 
.000800 
.000885 
.000055 
.001050 
.001130 
.001246 
.001360 
.001475 
.001640 
.001800 
.0020H> 

Inch. 
0. 

.000050 
.000050 
.000060 
.000060 
.000050 
.000050 
.000055 
.000055 
.000065 
.000065 
.000060 
.000055 
.000070 
.000075 
.000085 
.000070 
.000095 
.000060 
.000115 
.000115 
.000115 
.000165 
.000160 
.000210 

Inch. 
0. 

Jneh, 
0. 

Initial  load. 
Tensile  strength. 

*«•■•■•■«■'•• 

0. 

.000010 

.000010 

.000040 

.000030 

.000050           .000050 

.000080 

.000030 

.000110 

.000030 

.000190 

.000080 

.000290 

.666166 

.000445 
.000670 

.000155 
.000125 

1 

Fractured    10".6    from 
spangles. 


neck.    Appearance    granular  with   coarse 
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173 


»0. 1121. 


Marks,  ^^ ^b?,^ ^ 
Length,  IC'.s! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Foundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
67.130 


Per  aquAre 
incn. 


Poundg. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
67,130 


Comprea- 

sion  per 

inon. 


Inch. 
0. 

.00004 
.00008 
.00014 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00056 
.00002 
.00070 
.00074 
.00080 
.00086 
.00004 
.00100 
.00106 
.00112 
.00120 
.00126 
.00134 
.00140 
.00148 
.00158 
.00170 
.00180 
.00188 
.00200 
.00218 
.00234 
.00252 
.00270 
.00294 
.00324 
.00358 
.00392 
.00426 
.00466 
.00508 
.00636 
.00604 
.00644 
.00690 
.00736 
.00776 
.00828 
.00870 


Sooceasive 

(!omprea- 

sion  per 

incn. 


Inch. 
0. 

.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
,00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.00012 
.00010 
.00008 
.00012 
.00018 
.00016 
.09018 

.doois 

.00024 
.00030 
.00034 
.00034 
.00034 
.00040 
.00042 
.00048 
.O0C48 
.00040 
.00046 
.00046 
.00040 
.00052 
.00042 


Permanent 
aet. 


Inek. 

0. 


0. 


0. 


.00004 


.00010 


.00020 


.00(i40 


.00096 


.00222 


.00406 


.00600 


SnooeaaiTe 

permanent 

set. 


Bemarks. 


Inch, 

0.  InitifdloiMl. 


.00004 


00006 


00010 


00020 


,00056 


.00126 


.00184 


.00194 


intimate  strength. 


Failed  by  triple  flexure.    DdJteettki  OWiquely  upward. 
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12-INCH   B.  L.  BIFLED   MORTARS. 


No.  1122. 


Marks,  ^^b'^J^ 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 


Total. 


,  Per  aq  aare 
incn. 


Pounds, 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12.000 
13.000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60.000 
65,000 


Compres- 
sion per 
incn. 


Pounis. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,IK)0 
48,000 
49.000 
50,000 
65,900 


Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00056 
.00060 
.00064 
.C0070 
.00076 
.00062 
.00090 
.00096 
.00102 
.00106 
.00116 
.00122 
.00128 
.00134 
.  00142 
.00152 
.00160 
.00170 
.00180 
.00192 
.00204 
.00220 
.00242 
.00264 
.00292 
.00318 
.00350 
.00386 
.00422 
.00456 
.00516 
.00558 
.00604 
.00640 
.00700 
.00752 
.00810 
.00860 
.00920 


Suooessire 
compres- 
sion per 
incn. 


Inch. 
0. 

.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00010 
.00008 
.00010 
.00010 
.00012 
.00012 
.00016 
.00022 
.00022 
.00028 
.00026 
.00032 
.00036 
.00036 
.00034 
.00060 
.00042 
.00046 
.00036 
.00060 
.00052 
.00058 
.00050 
.00060 


Permanent 
set. 


Inch. 
0. 


Saocessive 

permanent 

set. 


Inch. 
0. 


0. 


.00002 


.00002 


.00004 


.00002 


.00008 


.00018 


00038 


.00004 


.00010 


.00020 


00096 


.00058 


00224 


.00412 


.00648 


.00128 


.00188 


.00236 


Bemarka. 


InlUalloM' 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  downward. 
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BTo- 1123. 


Marks,  «V».^^' 
Length,  lO^.s! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
28,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
68,580 


Per  BO  aare 
incn. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19.000 
20.000 
21.000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
80.000 
31,000 
32,000 
33.000 
34,000 
85,000 
36.000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
60.000 
68,580 


Compres- 

siou  per 

Idcu. 


Jneh. 

0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00026 
.00032 
.00038 
.00042 
.00046 
.00050 
.00054 
.00060 
.00064 
.00070 
.  00078 
.000^4 
.00090 
.00004 
.00100 
.00106 
.00112 
.00118 
.00124 
.00130 
.00136 
.00144 
.00152 
.00158 
.00168 
.00178 
.00186 
.00196 
.00214 
.00226 
.00240 
.00258 
.00280 
.00304 
.00:^36 
.00370 
.00394 
.00430 
.00464 
.00506 
.00656 
.00590 
.00638 
.00684 


Sncceaslye 

compres* 

eion  per 

inch. 


Jneh, 
0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00008 
.00010 
.00018 
.00012 
.00014 
.00018 
.00022 
.00024 
.00034 
.00034 
.00024 
.00036 
.00034 
.00042 
.00050 
.00034 
.00048 
.00046 


Permanent 
set. 


Inch. 
0. 


0. 


0. 


00002 


,00006 


00010 


00018 


00046 


00106 


00238 


00424 


Sacoessive 

permanent 

set. 


Bemarks. 


Inch. 
0. 


.00002 


.00002 


.00004 


.00008 


.00028 


.00060 


.00132 


.00186 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexture.    Deflected  horizontally. 
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Ifo.  4919. 


Marks,  "  "|f  ,*  ^ 
Diameter,  1".]!29. 
Sectioual  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 


Total. 


Pounds. 

1.000 

2,000 

3,000 

^,000 

6,000 

,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,110 


Per  Muare 
ill  en. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28,110 


Elotrntlon 
perlnob. 


Inch. 
0. 

.000045 
.000095 
.000145 
.000190 
.000240 
.00U285 
.000340 
.000390 
.000440 
.000490 
.000545 
.000600 
.000655 
.000730 
.000800 
.000860 
.000950 
.001040 
.001125 
.001240 
.001350 
.001490 
.001625 
.001850 


Sacdewive 

elongation 

per  inch. 


Ineh. 


0. 


.000045 
.000050 
.000050 
.000045 
.000050 
.000045 
.000055 
.000050 
.000050 
.000050 
.000055 
.000055 
.000055 
.000075 
.000070 
.000060 
.000090 
.000090 
.000085 
.000116 
.000110 
.000140 
.000136 
.000225 


Permanent 
set. 


Ineh. 


Suooeuive 

permanent 

set. 


.000440 
.000590 


iineA. 


0. 

0. 

0. 

.000005 

.000005 

.000020 

.000015 

.000050 

.000030 

.000075 

.000026 

.000110 

.000085 

.000185 

.000076 

.000266 

.000060 

000175 
000150 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractoied  5''.9  from  neck.    Appearance  granular. 
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No.  4920. 


Marks,  "^i?f,^»» 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loadB. 

Blonsatiou 
per  inch. 

Sacoeesive 

elongaUou 

perlnch. 

Permanent 

set. 

Inek. 
0. 

Suooeaaive 

permanent 

set. 

Remarka. 

Total. 

Per  aqnAie 
incn. 

Pounds. 

1,000 

2,000 

8.000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

32,200 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8«000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

82,200 

Inch. 
0. 

.000050 
.000100 
.000150 
.000105 
.000245 
.OU0205 
.000345 
.000395 
.000445 
.000495 
.000560 
.000605 
■     .000665 
.000735 
.000800 
.000880 
.000045 
.001010 
.001106 
.001195 
.001800 
.001415 
.001550 
.001706 

Inch. 
0. 
.000060 
.000050 
.000050 
.000045 
.000050 
.000060 
.000060 
.000060 
.000060 
.000060 
.000056 
.000066 
.000060 
.000070 
.000066 
.000080 
.000066 
.000066 
.000005 
.000090 
.000105 
.000116 
.000185 
.000166 

Inch. 
0. 

Initial  load. 

D 

Tenalle  atrength. 

0. 

.000010 

.000010 

.000030 

.000020 

.000050 

.000020 

.000070 

.000020 

.000100 

.000080 

.000150 

.000060 

.000240 

.000090 

.000350 
.000445 

.000110 
.000095 

Fractured  1".7  from  neck.    Appearance  granular. 
H.  Doc.  373 12 
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No.  1124. 


Length,  10''.5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
81,000 
32,000 
83,000 
84,000 
35,000 
80.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
05,680 


Per  souare 
incli. 


Pounds. 
1,000 
2.000 
3,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,  OuO 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
65,680 


Conipres- 

sion  per 

inch. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00026 
.00082 
.00038 
.00042 
.00048 
.  00052 
.00056 
.00060 
.00066 
.00072 
.00078 
.00084 
.00092 
.00096 
.00102 
.00108 
.00114 
.00122 
.00128 
.00130 
.00144 
.00166 
.00166 
.00178 
.00194 
.00210 
.00224 
.00248 
.00274 
.00318 
.00362 
.00398 
.00436 
.00480 
.00520 
.00576 
.00624 
.00680 
.00732 
.00782 
.00840 
.00896 
.00960 
.01018 


SaccesBivo 

coiiipres- 

Biou  per 

inch. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00000 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
. 00008 
. 00012 
.00010 
.00012 
.00016 
.00010 
.00014 
.00024 
.00026 
.00044 
.00034 
.00046 
.00038 
.00044 
.00040 
.00056 
.00048 
.00056 
.00052 
.00050 
.00058 
.00056 
.00064 
.00058 


Permanent 
Bet. 


SucceBslve 

>  permanent 

set. 


Inch, 
0. 


0. 


Inch. 
0. 


.00002 


.00004 


.00010 


00018 


00046 


00114 


00290 


00510 


.00700 


ooooa 


ooooa 


00006 


00008 


,00028 


.00068 


.00176 


.00220 


.00250 


BemarkB. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  downward. 
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No.  1125. 


Length,  10''.5. 
Diameter,  r '.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 


ToUl. 


Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,400 


Per  square 
inch. 


Pomidt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
2i),000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
84,000 
35,000 
86,000 
37,000 
88,000 
89,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,400 


CompreB- 

sion  per 

inch. 


Inch. 
0. 

.00004 
.00012 
.00016 
.00018 
.00022 
.000'^8 
.00034 
.00038 
.00042 
.00046 
.00054 
.00058 
.00062 
.00068 
.00074 
.00080 
.00084 
.00090 
.00096 
.00102 
.00106 
.00112 
.00118 
.00124 
.00134 
.00148 
.00152 
.00160 
.00172 
.00184 
.00200 
.00218 
.00238 
.00262 
.00296 
.00824 
.00364 
.00414 
.00458 
.00506 
.00656 
.00608 
.00646 
.00700 
.00762 
.00800 
.00862 
.00930 
.01000 


Successive 
compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00008 
.00004 
.00002 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00010 
.00008 
.00010 
.00008 
.00012 
.00012 
.00016 
.00018 
.00020 
.00024 
.00034 
.00028 
.00040 
.00050 
.00044 
.00048 
.00050 
.00052 
.00038 
.00064 
.00062 
.00038 
.00062 
.00063 
.00070 


Permanent 
set. 


Inch. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


I- ...-.-. 

..  1 

0. 

.00004 

.00004 

.00006 

.00002 

.00012 

.00000 

.00020 

.00008 

.00040 

.00020 

.00104 

.00064 

.00266 

.00162 

.00484 

.00218 

****'*"**' 

,00744 


.00260 


Remarks. 


Initial  load 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  sidewise. 
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No.  1126. 


Marks,  ^^  ^-^^  ^ 

Length,  10".5' 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  6". 


Applied  loads. 


Total. 


,  Pounds. 
1,OOU 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
-28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
65,600 


Per  aqnare 
inch. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60.000 
65.600 


Comprea- 

aion  per 

inch. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00026 
.00030 
.00034 
.00040 
.00046 
.00052 
.00056 
.00060 
.00064 
.00070 
.00076 
.00080 
.00086 
.00092 
.00098 
.00104 
.00110 
.00116 
.00122 
.00128 
.00134 
.00140 
.00150 
.00158 
. 00170 
.00180 
.00194 
.00208 
.00224 
.00246 
.00274 
.00300 
.00336 
.00368 
.00408 
.00440 
.00476 
.00520 
.00562 
.00604 
.00652 
.00700 
.00724 
.00770 


SnoceABive 

comprea- 

aion  per 

inch. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.000u6 
.00010 
.00108 
.00012 
.00010 
.00014 
.00014 
.00016 
.00022 
.00028 
.00026 
.00086 
.00032 
.00040 
.00032 
.00036 
.00044 
.00042 
.00042 
.00018 
.00048 
.00024 
.00046 


Permanent 
aet. 


Inch. 
0. 


Sueoeaaive 

permanent 

aet. 


0. 


.00002 


.00006 


.00012 


.00022 


.00060 


00178 


00344 


.00524 


Inch. 
0. 


.00004 


.00006 


.00010 


.00038 


.00118 


.00166 


.00180 


Remarka. 


IniUal  load. 


Ultimate  atrength. 


Failed  by  triple  flexure.    Deflected  upward. 
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is-xvoB  B.  L  unss  ttO&TA&a. 

CSSMICAL  COltPOStTlON  OP  CAST-tSOy  BODIES. 


Ten- 
sion 
test 
num- 
ber. 

Ko.of 
body. 

Mark  on 
specidieh. 

Carbon. 

Manga- 
nese. 

Rilioen. 

Sul- 
phur. 

Phos- 
phorus. 

Copper. 

1 

Com- 
bined. 

4790 
4791 
4841 
4S42 

4802 
4803 
4878 
4879 
4906 
4906 

4864 
4866 

4874 
4875 

4582 
4583 

4899 

4900 

4901 
4902 

4915 
4916 

4919 
4920 

21 
21 
21 
21 

24 
34 
34 

•24 
34 

25 
25 

26 
26 

27 
27 

28 
28 

29 
29 

80 
30 

32 
32 

BT,, 

BTji 

BT„ 

MT„ 

BT, 

MT, 

BT, 

MT, 

BT,, 

Ml!,. 

BT,, 

BTj 

MT, 

BT, 

MT, 

BT. 

MT, 

BT, 

MT, 

BT, 

MT, 

2.868 
2.339 
2.045 
2.645 

2.222 
2.875 
2.641 
2.454 
8.836 
3.152 

2.713 
2.727 

2.641 
2.668 

2.665 
2.631 

2.560 
2.833 

2.656 
2.506 

2.615 
2.236 

2.427 
2.418 

2.053 
2.143 
2.217 
2.096 

2.083 
2.077 
1.728 
1.873 
1.644 
1.967 

2.110 
2.170 

2.004 
2.571 

2.127 
2.257 

2.181 
2.039 

2.435 
2.380 

1.737 
1.666 

1.832 
1.835 

0.305 
0.296 
0.428 
0.547 

0.141 
0.145 
0.813 
0.681 
1.192 
1.166 

0.603 
0.648 

0.637 
0.087 

0.53R 
0.374 

0.386 
0.794 

0.221 
0.216 

0.878 
0.570 

0.506 
0.583 

0.348 
0.387 
0.409 
0.400 

0.380 
0.400 
0.420 
0.400 
0.466 
0.477 

0.433 
0.411 

0.413 
0.396 

0.411 
0.406 

0.400 
0.411 

0.411 
0.417 

0.426 
0.435 

0.413 
0.417 

1.034 
1.034 
0.968 
0.M0 

1.004 
0.911 
0.780 
0.703 
1.260 
0.910 

0.789 
0.789 

1.184 
L259 

0.940 
0.967 

0.827 
0.902 

1.004 
1.222 

1. 2r.o 

1.222 

1.120 
1.101 

0.040 
0.050 
0.080 
0.079 

0.095 
0.095 
0.094 
0.008 
0.080 
0.092 

0.082 
0.065 

0.104 
0.115 

0.110 
0.105 

0.082 
0.075 

0.098 
0.108 

0.102 
0.008 

0.064 
0.067 

0.392 
0.407 
0.371 
0.193 

0.326 
0.358 
0.678 
0.807 
0.220 
0.201 

0.405 
0.391 

0.301 
0.819 

0.316 
0.347 

0.374 
0.326 

0.301 
0.203 

0.419 
0.342 

0.257 
0.244 

0.010 
0.010 
0.009 
0.010 

0.010 
0.008 
0.006 
0.005 
0.008 
0.004 

0.010 
0.010 

0.008 
0.006 

0.010 
0.012 

0.008 
0.006 

0.005 
0.008 

0.000 
0.000 

0.000 
0.000 
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IS-nrCB  B.  I.  &XFIBD  M0&TAB8. 

TASULAT102T  OF  C0MPSES8I0N  SPECIMENS  FROM  CAST-tROiT  BODIES 


No.  of 

Nnmber  of— - 

test. 

Mor. 

Speci- 

tar. 

men. 

1001 

21 

22 

1002 

21 

30 

1003 

21 

22 

lOM 

21 

32 

1005 

21 

40 

1096 

21 

32 

1097 

24 

12 

1008 

24 

20 

1099 

24 

12 

1106 

24 

2 

1107 

24 

10 

1108 

24 

2 

1118 

24 

2 

1119 

24 

10 

iiao 

24 

2 

1100 

25 

12 

1101 

25 

20 

1102 

25 

12 

1103 

26 

12 

1104 

26 

20 

1105 

20 

12 

1100 

27 

2 

1110 

27 

10 

1111 

27 

2 

1112 

28 

2 

1113 

28 

10 

1114 

28 

2 

1115 

29 

2 

1116 

29 

10 

1117 

29 

2 

1121 

30 

2 

1122 

80 

10 

1128 

30 

2 

1124 

32 

2 

1125 

82 

10 

1120 

32 

2 

Position 
in  body. 


Breech.. 
. . .  .do  . .. 
Muzzle  . 


Breech. 

do  .. 

Mazzlo 


Breech. 
. . .  .do  . . 
Mazzle 

Breech. 
— do  . . 
Muzzle 


Location 

of  Bpeci- 

roen. 


Inaide . 

Kadial 

Inaide 


— do  . 
Radial 
luside 


...do. 
Radial 
Inaide . 

— do  ., 
Radial 
luside . 


Breech. 

do  . . 

Muzzle 


...do. 
liadial 
Inaide 


Breech. 
....do  .. 
Muzzle 


do  . 

Radial 
Inside  . 


Breech. 
, ...do  . . 
Muzzle 


Breech. 

do  . . 

Muzzle 


Broc-oh. 

do  .. 

Muzzle 

Breech. 
, . ..do  . . 
Muzzle 


Breach . 
...do  .. 
Muzzle 


Breech. 

....do 

Muzzle 


...do 

Radial 

Inside 

....do  - 
Radial 
Inside 

....do . 
Ra<lial 
Inaide 

...do. 
Radial 
Inside 


...do. 
Radial 
Inside 


do  . 

Radial 
Inside 


Inehe*. 
10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.6 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10,5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.6 

10.5 
10.5 
10.5 


Sec- 
tional 
area. 


Si.  in. 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1. 00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 


Ulti- 
mate 

strength 
per 

square 
uich. 


IM. 

57,000 
57.990 
66,970 

57,780 
57, 240 
68,010 

60,380 
57,390 
58,300 

63,680 
66. 30U 
60,380 

59,800 
61.700 
64,800 

60,000 
01.G80 
61, 800 


Manner  of  fail- 
ure. 


Trlplo  flexure. 

do 

do 


do 
.do 
.do 


.do 
.do 
.do 


.do 

.do 

do 

.do 
.do 
.do 

.do 
.do 
.do 


Remarks. 


61,4C0    do  . 

58,5U0  I do  . 

50,200    do  . 


61,710  ' do 

60,700  I do 

61,120  1 do 


60,080 
60,350 
64,480 


.do 
.do 
.do 


63,210    do 

01,800  I do 

67,420    do 

67,130  ' do 


65,000 
68,580 


.do 
.do 


65,680   do 

61,400  I do 

65,600    do 


Heat  167. 


Heat  170. 


Heat  176. 


Heat  168. 


Heat  100. 


Heat  171. 


Heat  172. 


Heat  174. 


Heat  177. 


Heat  170. 


Diagrams  showing  chemical  composition,  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  full  lines  in  the  diagrams  represent  results  obtained  with  the  long 
tension  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted  in 
dotted  lines,  rejecting  from  the  averages  and  indicating  on  the  diagram 
by  dotted  circles  specimens  which  gave  exceptionally  high  tensile 
strength. 
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Ift-nrCH  B.  L  &IFLBB  K0&TAB8. 

TABULATION  OF  C0MPSE88I0N  SPBCtMSifS  FROM  CAST-IRON  BODIM 


No.  of 

Nambor  of— 

test. 

Mor- 

Speci- 

tar. 

men. 

1091 

21 

22 

1092 

21 

30 

1003 

21 

22 

1094 

21 

32 

1095 

21 

40 

1096 

21 

32 

1097 

24 

12 

1098 

24 

20 

1099 

24 

12 

1108 

24 

2 

1107 

24 

10 

1108 

24 

2 

1118 

24 

2 

1119 

24 

10 

1120 

24 

2 

1100 

25 

12 

1101 

25 

20 

1102 

25 

12 

1103 

26 

12 

1104 

26 

20 

1105 

20 

12 

1109 

27 

2 

1110 

27 

10 

1111 

27 

2 

1112 

28 

2 

1113 

28 

10 

1114 

28 

2 

1115 

29 

2 

1116 

29 

10 

1117 

29 

2 

1121 

80 

2 

1122 

30 

10 

1128 

30 

2 

1124 

32 

2 

1125 

32 

10 

1126 

32 

2 

Poaltioo 
in  bod3% 


Breecb.. 

— flo  ... 

Muzxie . 

Breocb.. 

. . .  .do  . . . 

MuEzlo  . 

Breecb.. 

. . .  .do  . . . 

Muzzle . 


Breocb. 
— do  . . 

Muzzle 

Breecb. 
— do  . . 
Mazzlo 


Location 

of  speci- 

nien. 


Inside 
Kadial 
Inside 

do  . 

Radial 
Inside 

. ...do  . 
Kadial 
Inside , 


...do. 
Kadial 
Inside . 

— do  . 
Kadial 
Inside 


Breech. 
— do  . . 
Muzzle 


do  . 

I  Kadial 
'  Inside 


Breech. 

do  .. 

Muzzle 


Breech. 

do  . . 

Muzzle 


Bro€Oh . . 

. . ..do  . . , 

Muzzle . 


Breecb. 

. . ..do  . . 

Muzzle 


....do 

Kadial 

Inside 

do  . 

Kadial 
Inside 


Total 
lenj^tb. 


...do. 
Kadial 
Inside 


Breeob. 
, . . .do  . . 
Muzzle 


Breecb. 

....do    . 

Muzzle 


do  . 

Kadial 
Inside 


....do. 
Radial 
Inside . 

....do. 
Kadial 
Inside . 


Inchex. 
10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.6 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10,5 

10.5 
10.5 
10.5 

10.6 
10.6 
10.5 

10.5 
10.5 
10.6 

10.5 
10.5 
10.5 


1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 


trjti- 

Sec- 
tional 

mata 
strength 

area. 

per 

square 
inch. 

57.  in. 

LhM. 

1.00 

57.000 

1.00 

57.990 

1.00 

66,970 

1.00 

67,780 

1.00 

57, 240 

1.00 

58,910 

1.00 

60.380 

1.00 

57,300 

1.00 

58,300 

i.oo' 

68,680 

1.00 

66,3U0 

1.00 

69,380 

1.00 

59,800 

1.00 

61.700 

1.00 

64,800 

1.00 

60,000 

1.00 

01,  G80 

1.00 

61, 800 

Manner  of  fail- 
ure. 


Triple  flexure. 

do 

do 

do 

do 

. . .  .do 

do 

do 

do........ 

do 

I  ■  •  •  ■  \AU    •«••••*■ 
I  B  •  «  alav    •••«**•■ 

do 

do 

do 

do 


Remarks. 


61,400  ' do 


58,500 
59,200 


.do 
.do 


... .  .i 


61,710    do 

60,790    do 

61,120    do 


60,980 
60,350 
64,480 


.do 
.do 
.do 


63,210  I do 

01,800  I do 

07,420    do 


07,130 
63,900 


.do 
.do 


68,580   do... 

05,680  , do  .. 

61,400  I do  .. 

65,600    do  .. 


Heat  167. 


Heat  170. 


Heat  176. 


Heat  168. 


Heat  160. 


Heat  171. 


Heat  172. 


Heat  174. 


Heat  177. 


Heat  179. 


Diagrams  showing  chemical  composition,  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  full  lines  in  the  diagrams  represent  results  obtained  with  the  long 
tension  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted  in 
dotted  lines,  rejecting  from  the  averages  and  indicating  on  the  diagram 
by  dotted  circles  specimens  which  gave  exceptionally  high  tensile 
strength. 
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HTDSOSTATIG  TEST  OF  S-DTGH  TUBE  SECTIOV. 

These  tests  inaagurate  a  series  of  observations  on  the  behavior  of  an 
8-inch  tube  section  when  subjected  to  hydrostatic  pressure  acting  singly 
either  on  the  surface  of  the  bore  or  on  tlie  exterior  surface  of  the  cyl- 
inder, or  on  both  surfaces  simultaneously,  and  furthermore  accompanied 
by  longitudinal  stresses  of  tension  or  compression  on  the  tube  section. 

In  the  present  tests  hydrostatic  pressure  was  applied  at  the  bore 
without  longitudinally  applied  stresses,  and  measurements  taken  show- 
ing the  expansion  of  exterior  diameter  and  the  concomitant  contraction 
in  length  of  tube. 

Hydrostatic  pressures  were  generated  by  means  of  pistons,  which 
entered  the  ends  of  the  tube  and  were  directly  loaded  by  compression 
loads  on  the  testing  machine. 

The  bore  of  the  tube  was  charged  with  water  and  cup-shaped  leather 
packings  used  on  the  inner  ends  of  the  pistons. 

It  was  at  first  undertaken  to  measure  a  number  of  diameters  on  the 
tube  section  in  two  planes  at  right  angles  to  each  other,  also  the  con- 
traction of  the  tube  over  all,  and  along  a  number  of  sublengths,  making 
these  observations  for  each  increment  of  interior  pressure  of  1,000 
pounds  per  square  inch. 

In  measurements  of  this  kind  it  is  necessary  to  compare  the  microm- 
eter calipers  employed,  with  reference  bars  at  frequent  intervals,  to  obtain 
corrections  for  changes  in  the  temperatures  of  the  micrometers,  which 
affects  their  lengths. 

It  was  found  impracticable  to  maintain  the  reference  bars  at  the  mean 
temperature  of  the  tube  section;  hence  reliable  temperature  corrections 
were  unattained. 

Observations  were,  in  consequence  of  this  fact,  confined  to  one  diam- 
eter or  gauged  length  at  a  time,  and  the  diametrical  expansion  or  longi- 
tudinal contraction  determined  for  each  successive  pressure,  completing 
a  series  of  observations  before  there  occurred  a  sensible  change  in 
either  the  temperature  of  the  tube  section  or  the  temperature  of  the 
micrometer. 

The  expansion  in  exterior  diameter  was  observed  at  the  middle  of 
the  length  of  the  tube,  and  the  contraction  in  length  on  gauged  lengths 
symmetrical  with  the  ends. 

Following  the  hydrostatic  tests  the  pistons  were  removed,  the  water 
in  the  bore  discharged,  and  the  tube  loaded  by  longitudinal  compres- 
sion, directly  between  the  platforms  of  the  testing  machine. 

In  this  position  the  longitudinal  compressions  and  diametrical  expan- 
sions were  determined  as  before. 

The  ratio  of  longitudinal  extension  to  lateral  contraction  in  a  plain 
steel  bar  of  rectangular  cross  section  was  determined,  using  for  this 
purpose  one  end  of  a  steel  eye  bar  which  had  previously  been  fractured 
by  tension. 

Advantage  was  taken  of  the  opi)ortunity  to  measure  the  extension  of 
the  diagonal  of  a  square  on  the  surface  of  the  steel  bar. 
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HYDROSTATIC   TEST   OP  8-INCH   TUBE   SECTION. 


The  proper  relations  of  the  hyi^othenuse  and  two  other  sides  of  the 
ri^^ht  angle  triangle,  being  shown  in  the  micrometer  observations, 
establislied  the  accuracy  of  the  measurements. 

The  tube  results  show  a  diametrical  expansion  of  ''.0069  between  the 
initial  pressure  of  1,000  and  12,000  pounds  pei>  square  inch;  hence  we 
have  the  value  .00000006227  per  inch  per  pound,  representing  the  expan- 
sion in  exterior  diameter  of  this  tube,  one-fourth  caliber  thickness  of 
walls,  when  subjected  to  interior  pressure,  and  the  ratio  of  longitudinal 
contraction  to  diametrical  expansion  is  found  to  be 

.0039jt^24  _  .0001625  ^  _1 

.0069  ^  12     :0005750     3.54  - 

Measurements  of  Exterior  Diameters  at  Middle  of  Length 

OF  Tube  Section. 


HOKIZONTAL  DIAMETER. 


Interior 

Load  on 
piston. 

pressure 

per  square 

inon. 

Expansion 
in  diamoter. 

Bemarks. 

Pounds. 

Pounds. 

Inch. 

50,265 

1,000 

0. 

Initial  load. 

603,187 

12,000 

.0069 

50,265 

1,000 

—.0001 

60,265 

1,000 

0. 

603,187 

12,000 

.0069 

50,265 

1,000 

—.0001 

603,187 

12,000 

.0069+ 

50.265 

1,000 

.0000 

603,187 

12,000 

.0069— 

50,265 

1,000 

.0000 

603,187 

12,000 

.0069 

50.265 

1,000 

.0000 

• 

VERTICAL  DIAMETER. 
[Measorements  taken  at  right  angles  to  horiaontal  diameter.] 


50,265 

1,000 

0. 

Initial  load. 

603,187 

12,000 

.0068 

50,266 

1,000 

0. 

603,187 

12,000 

.0069 

50,265 

1,000 

0. 

603,187 

12,000 

.0068-1- 

50,265 

1,000 

0. 

603,187 

12,000 

.0068 

60,266 

1,000 

— 2!S* 

603, 187 

12,000 

.0069 

50,265 

1,000 

0. 

100,531 

2,000 

.0005 

201,062 

4,000 

.0017 

801, 594 

6,000 

.0030 

402, 125 

8,000 

.0043 

Pistons  enter  the  tabe. 

502,656 

10,000 

.0056 

End  A|,  End  A9. 

603,187 

12,000 

.0068 

3".53      5"  .68. 

502,666 

10,000 

.0056 

402,125 

8,000 

.0043 

301, 594 

e,ooo 

.0030 

201,062 

4,000 

.0018 

• 

100,531 

2,000 

.0005 

50,265 

1,000 

—.0001 

2"  .38      5".57. 

HYDK08TATIG   TEST  OP  S-INCH  TUBE  SECTION. 
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A  ganged  length  of  24",  symmetrical  with  the  ends  of  the  tube  estab- 
lished along  one  element  of  the  cylinder,  and  observations  made  on  the 
amount  of  longitudinal  contraction  which  occurs  while  under  interior 
pressure. 


Loud  on 

.       ■           A. 

Interior 
preesnre 

Lonffitadi- 
nal  con- 

Kemarks. 

piBton. 

per  Bquare 
inch. 

traction. 
Inch. 

Poundt. 

Pound$, 

50,265 

1,000 

0. 

Initial  load. 

100,531 

2,000 

.0003 

150,790 

8,000 

.0007 

301,062 

4,000 

.0010 

251, 328 

5«000 

.0018 

801,  504 

6,000 

.0016 

351.859 

7.000 

.0020 

402. 125 

8,000 

.0023 

452,390 

9,000 

.0026 

502.650 

10.000 

.0029 

552,922 

11,000 

.0032 

603,187 

12,000 

.0035 

552,922 

11,000 

.0031 

602,656 

10,000 

.0028 

452.300 

9,000 

.0025 

402, 125 

8,000 

.0022 

851,850 

7,000 

.0018 

301,594 

6,000 

.0015 

251,828 

5,000 

0011 

201,062 

4,000 

.0008 

150.796 

3,.000 

.0C05 

100,531 

2,000 

.0001 

50,265 

1,000 

—.0002 

100.531 

2,000 

+.0001 

201. 062 

4,000 

.0007 

301,  594 

6,000 

.0015 

402,125 

8,000 

.0022 

502,656 

10,000 

.0028 

603,187 

12,000 

.0035 

.'>02,656 

10.000 

.0027 

402,125 

8,000 

^    .0021 

301,594 

6,000 

.0(>15 

201,062 

4,000 

.0008 

100,531 

2,000 

.0001 

50,265 

1,000 

—.0002 

Tube  reated  1  honr  nnder  1, 000  pounds  per  square  inch 

proBsare. 
Kicrometer  reset  at  sero. 

50,265 

1,000 

0. 

100,531 

2,000 

.0003 

201,062 

4,000 

.0010 

301,594 

6,000 

.0018 

402,125 

8,000 

.0024 

502,656 

10,000 

.0020 

603,187 

12,000 

.0037 

502,656 

10,000 

.0029 

402.125 

8,000 

.0024 

301,594 

6,000 

.0017 

201, 062 

4,000 

.0010 

100.531 

2.000 

.0003 

50,265 

1,000 

.0000 

t.  1 


• 
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HYDROSTATIC   TEST  OP  8-INCH   TUBE   SECTION. 


GAUGED  LENGTH  10",  SYMMETRICAL  WITH  ENDS. 


Load  on 
piston. 

Interior 

prewure 

per  square 

incb. 

Lonjgitiull- 
nalcon- 
traction. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

50.266 

1,000 

0. 

IniUalload. 

100,531 

2.000 

.0001 

201,062 

4,000 

.0004 

801. 5M 

6,000 

.0006 

i02,125 

8,000 

.0000 

502,656 

10,000 

.0013 

603,187 

12,000 

.0015 

502,656 

10,000 

.0011 

402,125 

8,000 

.0009 

301,504 

6,000 

.0006 

201.062 

4,000 

.0003 

100, 531 

2,000 

.0000 

50,266 

1,000 

—.0001 

Temperatore  of  room  76<)  F. 

Rested  14  hours  under  1,000  pounds  per  square  inch,  into* 
rior  pressure. 

50,265 

1,000 

0. 

Micrometer  reeet  at  zero.    Temperature  82^  F. 

100,581 

2,000 

.0001 

201,062 

4.000 

.0004 

801, 5M 

6,000 

.0007— 

402,125 

8,000 

.0010 

502,656 

10,000 

.0013 

603.187 

12,000 

.0016 

502,666 

10,000 

.0012 

402,126 

8,000 

.0010 

301,504 

6,000 

.0006 

201,062 

4,000 

.0005 

100,581 

2,000 

.0001 

50,265 

1,000 

.0000 

50.265 

1,000 

0. 

603,187 

12,000 

.0015 

50,265 

1.000 

0. 

603,187 

12,000 

.0016- 

50,265 

1,000 

0. 

Mean  longitudinal  contraction  ".  00156  in  10  inches. 

603, 187 

12,000 

.0016- 

50,265 

1,000 

0. 

603,187 

12,000 

.0015^ 

50,265 

1,000 

0. 

HYDE08TATIC   TEST   OP  8-INCH   TUBE   SECTION. 
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Measurements  taken  on  an  Element  op  the  Tube  on  the 
Opposite  side,  or  at  the  Opposite  Extremity  of  the  Diam- 
eter  FROM  the  PREOBDING  MEASUREMENTS. 


Temperature, of  room  80°  F. 

GAtTGKD  LENGTH  10",  SYMMETRICAL  WITH  ENDS. 


T^nacl  on 
piHton. 


Pounds. 

50,265 
100,531 
201,062 
301,  5M 
402,125 
502,666 
608,187 
502,666 
402,125 
301,594 
201,068 
100.531 

50,265 

50,265 
6a3,187 

50,265 
<t08,187 

50,265 
603,187 

50,265 

50,265 

603,187 

50,265 


Interior 

pressuro 

per  Bquaro 

incn. 


Poundt. 
1,000 
2,000 
4,000 
6,000 
8,000 

lo.uoo 

12,000 
10,000 
8,000 
6,000 
4,000 
2,000 
1,000 

1,000 
12,000 

1,000 
12,000 

1,000 
12.000 

1,000 

1,000 

12, 000 

1,000 


Looffitadi- 
nafcon- 
traction. 


Inch. 
0. 

.0001 
.0004 
.0008 
.0011 
.0018 
.0016 
.0018 
.0010 
.0007 
.0004 
.0000 
—.0001 


.0011 


0. 


.0016^ 


0. 
.0017 
0. 

0. 
.0017 
0. 


Benuurka. 


Initial  load. 


Micrometer  reaet  at  sero. 


Rested  1  boor. 


H,  Doc.  373 13 
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HYDROSTATIC   TEST   OP  8-INCH   TUBE   SECTION. 


GAUGED  LENGTH  24",  SYMMBTRICAL  WITH  ENDS. 


Load  on 
piston. 

Interior 

pressure 

per  Mouare 

incli. 

Lonsitadi- 
nalcoii- 
tractiou. 

Remarks. 

• 

Pounds. 

rounds. 

Inch. 

50,265 

1,000 

0. 

Initial  load. 

100, 631 

2,000 

.0004 

201,002 

4,000 

.0010 

301,594 

6,000 

.0016+ 

402, 125 

8,000 

.0023 

502,856 

10,000 

.0029 

603,187 

12.000 

.0035 

502.656 

10,000 

.0027 

• 

402,125 

8.000 

.0020 

301,504 

6,000 

.0013 

201,062 

4,000 

.0006 

100. 531 

2.000 

—.0001 

50,265 

1,000 

-.0005 

50,265 

1,000 

0. 

Mionnneter  reset  at  aero. 

100,531 

2,000 

.0003 

201,062 

4.000 

.0011 

301,594 

6,000 

.0018 

402,125 

8.000 

.0025 

602,656 

10,000 

.0032 

603,187 

12,000 

.0038 

502,656 

10,000 

.0031 

402,125 

8,000 

.0024 

801.594 

6,000 

.0018 

201.062 

4,000 

.0010 

100,531 

2.000 

.0003 

50,265 

1,000 

—.0001 

50,265 

1,000 

0. 

Micrometer  reset  at  aero. 

100,531 

2,000 

.0004+ 

201,062 

4.000 

.OOlOi 

301.594 

6,000 

.0018 

402,125 

8,000 

.0025 

502,666 

10.000 

.0081 

603,187 

12,000 

.0038- 

• 

502,656 

10,000 

.0030+ 

402. 125 

8.000 

.0024 

' 

301.594 

6,000 

.0017 

201,062 

4.000 

.0010 

100, 531 

2,000 

.0008 

50,265 

1,000 

.0000 

50,265 

1,000 

0. 

603,187 

12.000 

.0039 

50,266 

1.000 

.0000 

603,187 

12,000 

.0089 

60,266 

1.000 

.0000 

603,187 

12.000 

.0039 

50.265 

1.000 

.0000 

60:J.  187 

12,000 

.0089 

50,265 

1.000 

0. 

603.187 

12,000 

.0039- 

50,265 

1,000 

0. 
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Tube  section  removed  from  the  testing  machine,  pistons  and  water 
removed  from  the  bore. 
Betarned  to  the  testing  machine  without  pistons,  with  bore  empty. 
Compression  loads  applied  directly  to  the  flat  ends  of  the  tube. 


n 


Sectional  area  (113.10  square  inches  —  50.27  square  inches)=:62.83 
square  inches. 
Temperature  of  room,  76°  F. 


Longitudinal  Gompbession  Mbasubbments. 

GAUGED  LENGTH  24",  SYMMETRICAL  WITH  EITDS. 


Applied  loads. 

Com- 
proMlon. 

Total. 

Permaare 

inch. 

Bemarks. 

Tound8» 

Paunda. 

Inch. 

02,830 

1,000 

0. 

Initialload. 

126,  MO 

2,000 

.0004 

251,320 

4,000 

.0018 

376,980 

6,000 

.0033 

502.640 

8,000 

.0048 

628,300 

10,000 

.0064 

691.130 

11,000 

.0073 

628,300 

10,000 

.0064 

502,640 

8,000 

.0049 

876,960 

6,000 

.0033 

251,820 

4,000 

.0017 

• 

126,660 

2,000 

.0003 

62,880 

1,000 

-.0008 

62,880 

1,000 

0. 

691, 130 

11,000 

.0076 

62.880 

1,000 

0. 

691,180 

11,000 

.0076 

62,830 

1,000 

0. 

691,130 

11,000 

.0076 

• 

62,880 

1,000 

0. 

691,130 

11,000 

.0076 

68,830 

1,000 

0. 

125,660 

2,000 

.0006 

261.320 

4,000 

.0020 

876,080 

6,000 

.0036 

602,640 

8,000 

.0051 

628,300 

10,000 

.0067 

691,180 

11,000 

.0076 

628,800 

10,000 

.0068 

502,640 

8,000 

.0051 

876,080 

6,000 

.0036 

251,320 

4,000 

.0021 

126,660 

2,000 

.0006 

62,830 

1,000 

0. 

Tube  rotated  180  degrees,  and  a  new  gauged  length  established  along 
the  upper  element. 
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HYDROSTATIC   TEST   OP  8-INCH   TUBE   SECTION. 


GAUGED  LENGTH  24",  SYMMETRICAL  WITH  ENDS. 


Applied  loAda. 

Compres- 

Bemacks. 

Total. 

Per  Banare 
incn. 

sioii. 

Pounds, 

Pound*. 

Inch. 

62,880 

1.000 

0. 

Initial  load. 

691.130 

11.000 

.0070 

62,880 

1,000 

0. 

691, 180 

11.000 

.0077 

62.830 

1.000 

0. 

601,130 

11,000 

.0077 

62,880 

1,000 

—.0001 

601,130 

11,000 

.0077+ 

02.880 

1,000 

—.0001 

601, 180 

11.000 

.  0077+ 

62,880 

1,000 

—.0001 

62.830 

1,000 

0. 

Micrometer  reset  at  aero. 

129,660 

2,000 

.0008 

251,320 

4,000 

.0023— 

376,080 

6,000 

.0038 

602, 6i0 

8,000 

.0054 

628,300 

10,000 

.0071 

601,180 

11.000 

.0078 

628,300 

10.000 

.0070 

502,640 

8,000 

.0053 

376,980 

6,000 

.0037 

251,320 

4,000 

.0022 

125,660 

2,000 

.0007 

62,880 

1,000 

.0001 

GA.UGED  LENGTH  10",  SYMMETRICAL  AVITH  ENDS. 


62,830 

1,000 

0. 

Initial  load. 

691,180 

11,000 

.0032 

62,830 

1,000 

0. 

091,180 

11,000 

.0032 

62,830 

1.000 

0. 

601,130 

11,000 

.0032 

62,830 

1.000 

—.0001 

Measurements  Showing  Expansion  in  Exterior  Diameter  of 
Tube  under  the  Effects  of  Endwise  Compression. 

VERTICAL  DIAMETER  AT  MIDDLE  OP  LENGTH  OF  TUBE. 


1        Applied  loads. 

' 

Expan- 
sion. 

Remarks. 

Total. 

Per  square 
incn. 

Pound*. 

Pound*. 

Inch. 

62,830 

1,000 

0. 

Initial  load 

.    091, 130 

11,000 

.0010+ 

62,830 

1,000 

0. 

691,130 

11,000 

.0010+ 

62,830 

1,000 

0. 

691, 180 

11,000 

.0010 

62,830 

1.000 

0. 

.    .    .    _..   _      _                . 

HORIZONTAL  DIAMETER  AT  MIDDLE  OP  LENGTH  OF  TUBE. 


62,830 

1.000 

0. 

Initial  load. 

601,130 

11,000 

.0010+                                                                                                          1 

62.830 

1,000 

0. 

691, 130 

11,000 

.0010+ 

02.830 

1,000 

0. 

691, 130 

11,000 

.0010 

62,830 

1,000 

0. 

HYDROSTATIC   TEST   OP   8-INCH   TUBE   SECTION. 
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Ratio  of  Longitudinai-  Extension  to  Lateral  Contbaction 

OBTAINED  FEOM  OBSERVATIONS  ON  AN  OlD  STEEL  EYE  BAR. 

This  bar  had  been  raptured  by  teusion  7  years  prior  to  these  obser- 
vations. 
Sectional  area  of  bar,  8".80x  ".91=8.008  square  inches. 
Tensile  loads  applied. 
Longitudinal  extensions  measured. 

GAUGED  LENGTH,  40". 


Applied  loads. 


Id  gauged  length. 


TotfJ. 


Pounds. 

8,008 

40,040 

80,080 

120,120 

160,160 

200,200 

240,240 

200,200 

160,160 

120, 120 

80,080 

40,040 

8,008 

40,040 

80,080 

160. 160 

210, 240 

28U,280 

820.320 

40,040 

8,008 

8,008 

40,040 

80,080 

160,160 

240,240 

820,320 

240,240 

160.160 

80.080 

40,040 

8,008 

40.010 

820,320 

40,040 

8,006 

40,040 

320,320 

40,040 

8,006 


Per  square 
iucli. 


Pound*. 

1,000 

5,000 

10,000 

15,000 

20,U00 

25,000 

30,000 

25,000 

20,000 

15,000 

10.000 

5.000 

1,000 

5,000 
10,000 
20,000 
30,000 
35.000 
40.000 
5.000 
1,000 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

30,000 

20,000 

10,000 

5,000 

1,000 

6,000 

40,000 

5,000 

1,000 

5,000 

40,000 

5,000 

1,000 


««-«»«o-'-  ISS^. 


Inch. 

0. 
.0053 
.0120 
.0185 
.0254 
.0322 
.0388 
.0320 
.0257 
.0189 
.0122 
.0055 
.0001 

.0054 
.0122 
.0255 
.0302 
.0461 
.0530 
.0056 
.0001+ 

.0002 

.0056 

.0124 

.0257 

.03U5 

.0531 

.0395 

.0202 

.0125 

.0058 

.0003 

.0057 

.0530+ 

.0059 

.0004 

.0058 

.0532 

.0069 

.0004 


I 


Inch. 

0. 

.0053 
.0067 
.0066 
.0009 
.0008 
.0066 
.0068 
.0063 
.0068 
.0067 
.0067 
.0054 

.0063 
.0068 
.0133 
.0187 
.0069 
.0009 
.0474 
.0055 

.0001 
.0054 
.0068 
.0188 
.0138 
.0136 
.0136 
.0133 
.0187 
.0067 
.0055 
.0054 
.0473 
.0471 
.0055 
.0054 
.0474 
.0463 
.0065 


Set. 


Inch, 
0. 


Bemarks. 


Initialload. 


Kested  1  h<iar. 
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HYDROSTATIC   TEST   OP   8-INCH   TUBE   SECTION. 


Lateral  Contraction  Measured  in  three  places,  at  bach 
end  of  the  40"  gauged  length,  and  at  the  middle  op  the 
Gauged  Length,  Designated  as  Lengths  A,  B,  and  G. 

B  is  the  middle  one  on  the  bar. 

Each  transverse  ganged  length,  8"  long. 

ON  GAUGED  LENGTH  A. 


Applied  loadA. 

In  gauged  length. 

Bemarks. 

Total. 

Per  Muare 
inch. 

Lateral 

con- 
traction. 

Snccensive 
contrac- 
tion. 

Set. 

Pounds. 

8,008 

40,040 

80,080 

100,160 

240.240 

320,320 

240,240 

160,160 

80,080 

40,040 

8,008 

320,320 

8,008 

320,320 

8,008 

Pounda. 

1.000 

5,000 

10,000 

20,000 

30,000 

40,000 

80,000 

20,000 

10.000 

5,000 

1,000 

40,000 

1,000 

40,000 

1,000 

Ineh. 

0. 

.0003 
.0007 
.0014 
.0022 
.0030 
.0022 
.0014 
.0007 
.0003 

0. 
.0029 

0. 
.0029 

0. 

Inek. 

0. 

.0003 
.0004 
.0007 
.0008 
.0008 
.0008 
.0007 
.0007 
.0004 
.0003 
.0020 
.0029 
.0020 
.0020 

Ineh. 

Initial  load. 

m 

• 

ON  GAUGED  LENGTH  B. 


8,008 
320,320 

8,008 
320.320 

8,008 

1,000 
40,000 

1,000 
40,000 

1,000 

0. 

.0030 
0. 

.0030 
0. 

Initial  load. 

.0030 
.0030 
.0030 
.0030 

ON  GAUGED  LENGTH  C. 


8,008 
320,320 

8,008 
320,320 

8,008 

1,000 
40,000 

1,000 
40,000 

1,000 

0. 

.0031— 
.0001 
.0031 
.0001 

Initial  load. 

.0031 
.0030 
.0030 
.0030 

HYDEOSTATIC   TEST   OP  8-INCH   TUBE   SECTION. 
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Measurements  taken  along  the  Diagonals  of  a  square  8" 
ON  A  Side,  two  Sides  op  the  Square  being  Parallel  and 
Perpendicular,  respectively,  to  the  Axis  op  the  Eye  Bar. 

This  8''  sqaare  i»  at  eiid  A  of  tbe40^^  gauged  length. 
Gauged  length,  11".3137. 

FIRST  DIAGONAL. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totel. 

Per  Bqnare 
inch. 

Elongation. 

SncofisaiTe 
elongation. 

Set. 

Pounds. 

8,008 
320.320 

8,008 
820,820 

8.006 
820,820 

8,008 

Pounds. 

1,000 
40.000 

1,000 
40,000 

1,000 
40,000 

1,000 

Inch. 
0. 

.0058 
0. 

.0054 
0. 

.0054 
0. 

Inch. 

0. 

.0063 
.0068 
.0064 
.0054 
.0054 
.0064 

Inch. 
0. 

Initial  load. 

SECOND  DIAGONAL. 


8,006 
320,320 

8,008 
320,320 

8,006 
320,320 

8,006 

1,000 
40,000 

1.000 
40,000 

1,000 
40,000 

1,000 

0. 

.0051 
0. 

.0051+ 
0. 

.C061 
0. 

0. 

.0051 
.0051 
.0051 
.0051 
.0051 
.0051 

0. 

Initial  load. 

Measurements  taken  along  the  Diagonals  of  Another  8'' 
Square  located  at  end  C  of  the  40"  Gauged  Length. 


FIRST  DIAGONAL. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Successive 
elongation. 

Set. 

Pounds. 

8,008 
320.820 

8.006 
320,320 

8.008 
320,820 

8,008 

Pounds. 

1,000 
40,000 

1,000 
40,000 

1,000 
40,000 

1,000 

In<h. 
0. 

.0054+ 
0.+ 

.0064 
0. 

.0054 
0. 

Inch. 

0. 

.0054 
.0054 
.0054 
.0054 
.0054 
.0054 

Inch._ 

Initial  load. 

SECOND  DIAGONAL. 


8,008 

1,000 

820,320 

40,000 

8,008 

1,000 

820,320 

40,000 

8.008 

1,000 

320,820 

40,000 

8,008 

1,000 

0. 


.0058+ 
). 

.0058+ 
.0001 
.0053+ 
.0001+ 


0. 
.0053 
.0063 
.0053 
.0052 
.0052 
.0052 


Initial  load. 
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8TEEL  PLATE   FOB  5-ItfCH   SIEGE  GUN  CABRIAGE. 


Measubements  of  Second  Diagonal,  end  A,  Bepeated. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

ToUl. 

Per  square 
inch. 

Elongation. 

Sucoessive 
elongation. 

Set. 

Poimds. 

8,008 
320,820 

8,008 
320,820 

8,008 
820,320 

8,008 

pounds. 

1,000 
40,000 

1,000 
40,000 

1,000 
40,000 

1,000 

Inch. 
0. 

.0011 
0.+ 

.0051 
0. 

.0051 
0. 

Inch. 

0. 

.0051 
.0051 
.0051 
.0051 
.0051 
.0051 

Inch. 

IniUal  load. 

STEEL  PLATE  POE  fi-DTOH  8IE0B  GVH  CAEEIAOE. 

FBOM  THE  CONTINENTAL  IRON  WORKS,  BROOKLYN,  N.  T. 

No.  6061. 


J^ 


ff 


V 


y 


r\^ 


8 


tf 


JX 


SeetiOiial  arU,  ^'.982  x  ''.233 =.229  square  inch. 

Elastic  limit,  10,240  pounds=:44,720  pounds  per  square  inch. 

Tensile  strength,  14,110  pounds=61,620  pounds  per  square  inch. 

Elongation  in  8  inches,  1".99=24.9  per  cent. 

Elongation  of  inch  sections,  ".16  ".23  ".62*  ".24  ".24  ".22  ".22  ".17, 

Area.at  fracture,  ".73x  ".14=.102  square  inch. 

Contraction  of  area,  65.5  per  cent. 

Appearance  of  fracture,  silky. 


STEEL  CASTING  FROM  TfUCK  WHEEL  PLATE. 
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STEEL  CASTING  FROM  TRUCK  WHEEL  PLATE. 

Ko.  4842. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applieil  loadfl. 

Elongation 
per  inch. 

Snceesaive 

donation 

per  inch. 

Permanent 
set. 

SuccoAsive 

Total. 

Peraqnare 
inch. 

permanent 
set. 

Kemarks. 

Pounds. 
250 
1,250 
2,500 
8,760 
5,000 
6,250 

7,500 

7,760 

8,000 

8.260 

8,500 

8,750 

9.000 

9,250 

9,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

13,000 
18.500 
14,000 
14,500 
14,960 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 

80,000 
81,000 
32,000 
83,000 
34.000 
35,000 
36,000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4i(,000 
46,000 
47,000 
48,000 
40,000 
50,000 

52,000 
54,000 
56,000 
58,000 
50,850 

Inch. 
0. 

.000167 
.000867 
.000567 
.000733 
.000967 

.002000 
.004333 
.005667 
.007167 
.008500 
.009500 
.011333 
.012400 
.  014333 
.015667 
.017633 
.019000 
.020933 
.022667 
.025267 
.027067 
.030000 
.032000 
.035000 
.037667 
.041167 

.0500 

Inch. 
0. 

.000167 
.000200 
.000200 
.000^66 
.000234 

.001033 
.002338 
. 001334 
.001500 
.001333 
.001000 
.001833 
.001062 
.001933 
.001334 
.001960 
.001367 
.001933 
.001734 
.002600 
.001800 
.002933 
.002000 
.003000 
.002667 
.003500 

.008833 

Itieh. 
.0 
.0 

Ineh. 
0. 

Initial  load. 

£la«tio    limit    about 
27.000  pounds   per 
square  Inch. 

Surface   oracles   ap« 
pear. 

Tensile  atrength. 

1 

1 

.001233 

.001233 

.  ..            1 

1 

. 

' 

. 016033 

.014800 

. 039100 

.023067 

.0600              .0100 
.0700              .0100 
.0867              .0167 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  59, 840 

Elastic  limit  per  square  inch  of  original  section,  about do. . .  27. 000 

Elongation  iter  inch  after  rupture inch . .    .  1067 

Bednotion  in  diameter  at  jwint  of  rupture do...      .  044 

Keduction  in  area  after  rupture,  percent  of  original  section 15.0 

Position  of  rupture 1". 12  from  neck 

Character  of  broken  snrflsoe granular ;  cracks  developed  along  cylindrical  surface  of  stem 

Elongation  of  inch  sections ".13*,  'Ml,  .''09 
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STEEL   USED   IN   12-INCH   DECK  PIERCING   SHELLS. 


STEEL  USE1>  IN  12-IHOH  DECK  PIEBGIirG  SHELLS. 


l^o.  4860. 


Marks,  12  M  S  D  P. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  6". 


Applied  loftflii. 

Elongation 
per  inch. 

SuccoMive 

oloueatiou 

perluch. 

Pennanent 
set. 

SncoesslTe 

permanent 

set. 

Ineh. 
0. 

Remarks. 

Total. 

PerfKin»ra 
inch. 

Pounds. 
2l»0 
1,000 
2,000 
4,000 
6.000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,300 
9,000 
9,200 
9,400 
9,600 
9.800 
10,000 
18,220 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
85,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
91,100 

Inch. 
0. 
.000150 
.000333 
.000650 
.000967 
.001133 
.001300 
.001333 
.001850 
.001383 
. 001417 
.001483 
.001533 
.005000 
.007583 
.008667 
.009000 

Inch. 
0. 

.000150 
.000183 
.000317 
.000317 
.000166 
.000167 
.000033 
.000017 
.000033 
.000034 
.000066 
.000050 
.003467 
.002583 
.001084 
.000333 

Ineh. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

1 

1        *"*      * 

1 

1 

1 

General  surnvhartf. 

Tensile  strength  per  Hquoro  inch  of  original  section pounds..    91,100 

Elastic  limit  per  sauure  inch  of  origiual  section do. . .    44, 000 

Elongation  per  incn  altor  rupture inch. .      .  1583 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001417 

Kednction  in  diametr.r  at  point  of  rupture do. . .        .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.3 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface fine  silky ;  trace  of  granulation 

Elongation  of  inch  sections ".OJ,  ".09,".ll, 'M4,  ".80*,  ".15 


STEEL   USED  IN  12-INCH  DECK   PIEBCINO  SHELLS. 


203 


No.  4861. 


Marks,  12  M  S  D  P. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  6". 


i 


Applied  loads. 

Eloneation 
peruoh. 

SnooesBiTe 

elongation 

perlnob. 

Permanent 
set. 

SncoessiTe 

permanent 

set. 

Bemarks. 

TotaL 

FerBqnare 
inoh. 

Potmdt. 

200 

1.000 

2,000 

4.000 

6.000 

7.000 

8,000 

8,200 

8.400 

8,000 

8,800 

9,000 

9,200 

9.400 

9.000 

9,800 

10,000 

10,200 

10,400 

10.000 

19,420 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80.000 
35,000 
40.000 
41.000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
62.000 
63,000 
07,100 

Insh. 
0. 

.000188 
.000300 
.000633 
.000960 
.001117 
.001283 
.001317 
.001338 
.001367 
.001400 
.001433 
.001467 
.001500 
.001633 
.002667 
.003833 
.006833 
.008683 
.009167 

Indi, 
0. 

.000133 
.000167 
.000333 
.000317 
.000167 
.000166 
.000034 
.000016 
.000034 
.000033 
.000033 
.000034 
.000083 
.000033 
.  001134 
.000666 
.002500 
.002750 
.000684 

Inch. 
0. 
0. 

Inch. 
0. 

Inltialload. 

• 

Slaatio  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inoli  of  original  section pounds..    07,100 

Elastic  limit  per  Bonare  inch  of  originu  section do 48,000 

Elongation  per  inch  after  rapture inch..      .1817 

Elongation  per  inch  under  strain  at  elastic  limit do 001583 

Koduotion  in  diometer  at  point  of  rupture do 125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface fine  silky;  trace  of  grannlatiou 

Elongation  of  inoh  sections ".11, ''.18,  ".16. 'M7; ''.87*,  ".16 


COMPRESSION  OF  BELLEVILLE  SPRINGS. 
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COMPRESSION  OF   BELLEVILLE  8PEINQ8. 
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,^    SPRINGS    MAHUFACTIJEED    AT    WATERTOWV 

AESENAL. 


OOMPBESSION  TESTS. 


No.  5870. 


Test  of  five  pairs  together. 

iDobea. 

^Exterior  diameter 9,43 

r\5,««««,-^«^  ^4f  ^i^^i^  o^«,-«^  J  Diameter  of  hole 2.64 

Dimeusions  of  single  spring,  ^  Thickness  of  metal 440± 

l^Conicity 23 

Weight  of  five  pairs,  78|  poands. 
Total  height  of  five  pairs,  unloaded,  6".70. 

Previous  to  this  test  the  springs  had  been  loaded  with  100,000  poands 
compression. 


Snoooralvo 

Applied 

Height  of 

Total  com- 

compres- 

Bemarks. 

loads. 

five  pairs. 

pression. 

sion  or 

recovery. 

Povndt. 

InekM. 

Inehet, 

Inch. 

1,000 

6.608 

0. 

0. 

Initial  load. 

2,000 

6.544 

.064 

.064 

8,000 

6.487 

.121 

.057 

4,000 

6.433 

.175 

.054 

5,000 

6.382 

.226 

.051 

6,000 

6.827 

.281 

.055 

7,000 

6.275 

.333 

.052 

8,000 

6.222 

.386 

.053 

9,000 

6.168 

.440 

.054 

• 

10,000 

6.115 

.493 

.053 

11,000 

6.059 

.649 

.066 

12.000 

6.002 

.606 

.057 

13.000 

6.944 

.664 

.068 

14,000 

5.887 

.721 

.057 

15,000 

5.825 

.783 

.062 

10,000 

5.765 

.843 

.060 

17.000 

6.703 

.905 

.062 

18,000 

6.640 

.968 

.063 

19,000 

6.578 

1.030 

.062 

20,000 

5.513 

1.096 

.065 

21,000 

5.452 

1.156 

.061 

22,000 

5.300 

1.218 

.062 

28,000 

5.327 

1.281 

.063 

24,000 

5.266 

1.842 

.061 

18,000 

5.658 

1.060 

.292 

Hosted  1  hour  under  this  load. 

25,000 

5.206 

1.403 

.353 

20,000 

5.148 

1.460 

.057 

27,000 

5.001 

1.617 

.057 

28,000 

5.038 

1.570 

.053 

29,000 

4.985 

1.623 

.053 

80,000 

4.936 

1.672 

.049 

31,000 

4.888 

1.720 

.048 

82,000 

4.846 

1.762 

.042 

83,000 

4.805 

1.808 

.041 

84,000 

4.772 

1.836 

.033 

85,000 

4.742 

1.866 

.030 

80.000 

4.715 

1.893 

.027 

87,000 

4.601 

1.917 

.024 

38,000 

4.669 

1.039 

.022 

89,000 

4.649 

1.959 

.020 

40,000 

4.631 

1.977 

.018 

39,000 

4.640 

1.968 

.000 

88,000 

4.652 

1.056 

.012 

87,000 

4.668 

1.040 

.016 

One  spring  cracked. 

86,000 

4.685 

1.923 

.017 

35,000 

4.704 

1.004 

.010 

84,000 

4.723 

1.885 

.019 

88,000 

4.745 

1.863 

.022 
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COMPRESSION   OF   BELLEVILLE   SPRINGS. 


No.  5870 — Continued. 


Applied 

loitdfl. 

Pounds. 

32,000 

31,000 

30.000 

29,000 

28.000 

27.000 

28,000 

25,000 

24,000 

23,000 

22.000 

21,000 

20,000 

19.000 

18.000 

17,000 

16,000 

15,000 

14,000 

13,000 

12,000 

11,000 

10.000 

9,000 

8,000 

7.000 

6,000 

5,000 

4.000 

3,000 

2,000 

1,000 


I 


Height  of 
five  paira. 


{ 


Inchet. 
4.770 
4.796 
4.828 
4.860 
4.895 
4.930 
4.960 
5.007 
5.050 
6.094 
5.141 
5.190 
5.242 
5.294 
5.350 
5.408 
.5.467 
5.528 
5.500 
5.654 
5.720 
5.784 
5.850 
5.917 
5.967 
6.056 
6.127 
6.195 
6.268 
6.841 
6.416 
6.501 
6.504 


Total  com- 
preftsion. 


Inchet. 

1.838 

1.812 

1.780 

1.748 

1.713 

1.678 

1.639 

1.001 

1.558 

1.514 

1.467 

1.418 

1.366 

1.314 

1.258 

1.200 

1.141 

1.080 

1.018 

.054 

.888 

.824 

.758 

.601 

.621 

.553 

.481 

.413 

.340 

.267 

.192 

.107 

.104 


Sncce«8ive 

comprcn- 

Bion  or 

recovery. 


COMPRESSION   OP   BELLEVILLE   SPRINGS. 


No.  5871. 
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Test  of  five  other  pairs  of  springs. 

Weight,  80  pounds. 

Height  of  five  pairs,  unloaded,  6".72. 

These  springs  had  been  loaded  with  100,000  pounds  before  testing. 


Sacoessive 

Applied 

Height  of 

Total  com 

compres- 

Eemarks. 

loads. 

five  pairs. 

preaaion. 

sion  or 

recovery. 

Pounds. 

Inches. 

Inches. 

Inches. 

1,000 

6.638 

0. 

0. 

Initial  load. 

5,000 

6.427 

.211 

.211 

10,000 

6.168 

.470 

.259 

15,000 

5.892 

.746 

.276 

18,000 

5.723 

.915 

.169 

20,000 

5.602 

1.036 

.121 

25,000 

5.301 

1.337 

.301 

30,000 

5.034 

1.604 

.267 

35,000 

4.827 

1.811 

.207 

40.000 

4.700 

1.938 

.127 

35,000 

4.778 

1.860 

.078 

30,000 

4.922 

1.716 

.144 

25,000 

5.124 

1  614 

.202 

20.000 

5.374 

1.264 

.250 

18.000 

5.485 

1.153 

.111 

15,000 

5.658 

.980 

.173 

10.000 

5.965 

.673 

.307 

5,000 

6.284 

.354 

.319 

1,000 

6.560 

.078 

.276 

6.000 

6.351 

.287 

.209 

10,000 

6.088 

.550 

.263 

15,000 

5.812 

.826 

.276 

18,000 

5.641 

.997 

.171 

Springs  remained  under  this  load  18  hoars. 

18,000 

5.641 

.997 

0. 

19,000 

5.588 

1.050 

.053 

20.000 

5.532 

1.106 

.056 

• 

21,000 

6.475 

1.163 

.067 

22,000 

6.418 

1.220 

.057 

23,000 

6.361 

1.277 

.057 

24,000 

6.302 

1.336 

.059 

25,000 

5.245 

1.893 

.057 

26,000 

5.191 

1.447 

.054 

27,000 

5.138 

1.500 

.053 

28,000 

5.087 

1.651 

.051 

27,000 

5.123 

1.515 

.036 

26,000 

6.161 

1.477 

.038 

25,000 

5.206 

1.433 

.044 

24,000 

5.251 

1.887 

.046 

23,000 

5.301 

1.337 

.050 

22,000 

5.351 

1.287 

.050 

21,000 

6.400 

1.238 

.049 

20,000 

6.453 

1.185 

.053 

19,000 

5.506 

1.132 

.053 

18,000 

6.560 

1.078 

.064 

29,000 

6.038 

1.600 

.522 

18,000 

5.560 

1.088 

.512 

29,000 

6.086 

1.602 

.614 

18,000 

6.550 

1.088 

.614 

1,000 

6.659 

.079 

1.009 

Beferring  to  the  tests  of  five  pairs  each  of  solid  Belleville  springs, 
tests  Nos.  5989  and  6990,  the  details  of  which  follow,  previous  to 
making  these  t^sts  the  springs  had  been  loaded  with  150,000  pounds 
compression. 

In  the  test  of  the  first  five  pairs  the  loads  were  increased  by  incre- 
ments of  5,000  pounds  each,  until  the  maximum,  50,000  pounds  com- 
pression, was  reached,  an  observation  being  taken  also  at  18,000  pounds. 
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Their  behavior  resembled  the  previous  tests  of  springs  of  arsenal 
manafacture  and  those  of  foreign  mak«,  which  in  common  took  perma- 
nent  sets  when  tested. 

In  the  present  instance  the  permanent  set  was  ".067,  or  3.8  per  cent 
of  the  total  compression  under  50,000  pounds  load. 

The  springs  were  stiffer  than  those  with  central  holes  in  them. 

At  18,000  pounds  the  solid  springs  gave  ",741  and  ".784  compression, 
against  ".968  and  ".915  compression  for  those  with  holes,  two  sets  of 
each  kind  now  being  compaied. 

It  has  not  been  found  x>racticable  to  increase  the  conicity  of  the 
solid  springs,  hence  their  greater  stiffness  is  attributed  to  a  more 
general  distribution  of  the  maximum  stresses. 

Comparing  the  amount  of  compression  between  18,000  pounds  and 
35,000  pounds  under  ascending  stresses,  the  solid  springs  compressed 
".667  against  ".898  for  those  with  holes. 

After  loading  with  50,000  pounds,  the  solid  springs  in  the  first  test 
were  released  to  1,000  pounds  compression,  and  then  again  loaded 
with  18,000  pounds. 

Whereas  under  diminishing  stresses,  from  50,000  pounds  down,  the 
total  compression  of  the  column  was  ".906  at  18,000  pounds,  after  return- 
ing to  the  initial  load  and  applying  18,000  pounds  the  compression  was 
".810;  then  increasing  the  load  to  35,000  pounds  and  returning  to  18,000 
pounds  the  compression  was  ".877,  thus  showing  the  height  of  the 
springs  depends  in  a  measure  upon  the  previous  state  of  loading,  in 
this  respect  conforming  to  earlier  tests. 

After  releasing  from  35,000  to  18,000  pounds,  the  latter  load  was 
allowed  to  remain  acting  for  an  interval  of  one-half  hour,  a  very  slight 
recovery  in  the  height  of  tlie  springs,  ".003,  occurring  in  the  meantime. 

The  load  was  momentarily  reduced  to  10,000  pounds,  and  immediately 
reapplied  to  18,000  pounds,  after  which  the  springs  showed  a  recovery 
of  ".022. 

It  is  inferred  from  this  behavior  that  while  recovery  is  partially  pre- 
vented by  a  sustained  load,  momentary  relief  from  that  load  enables 
the  metal  in  these  springs  to  reassume  its  shape  from  its  constrained 
position. 

This  part  of  the  experiment  was  repeated,  and  a  longer  time,  21  hours, 
allowed  the  springs  under  18,000  pounds  load.  There  was  no  material 
change  during  this  time  in  the  height  of  the  column  of  springs. 

The  load  was  reduced  to  10,000  pounds  and  immediately  reapplied  as 
before,  whereupon  the  springs  showed  a  recovery  of  ".023  in  height. 

The  second  test  with  five  other  pairs  was  made  in  such  a  manner  as  to 
show  the  effect  on  an  initial  load  of  a  certain  amount  of  compression 
and  recovery  of  the  springs. 

The  height  of  the  springs  was  measured  at  18,000  pounds  load.  They 
were  compressed  ".748,  equivalent  to  18"  compression  of  a  column  llj 
feet  in  height,  and  the  losid  found  to  be  36,200  pounds  corresponding  to 
this  compression. 

It  was  necessary  to  reduce  the  load  to  15,150  pounds  before  the  springs 
returned  to  the  same  height  they  occupied  before  being  compressed. 

Eepeating  these  observations,  nearly  the  same  results  were  again 
reached,  the  maximum  load  and  the  load  necessary  to  reduce  to  being 
a  little  lower  than  in  the  first  instance. 

The  final  reading  under  12,000  pounds  compression  showed  the  springs 
to  have  the  same  height  that  they  occupied  under  15,000  pounds,  when 
first  loaded  with  the  latter  stress. 
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Belleville  Springs. — Solid  Springs,  without  Central  Holes, 
Manufactured  at  Watertown  Arsenal. 

compression  tests. 

'No.  5989. 
Test  of  five  pairs  together: 

Inches. 

(  Exterior  diameter 9. 47 

Dimensions  of  single  spring,  <  Thickness  of  metal 44 

(  Average  conicity 225 

Weight  of  five  pairs,  86J  pounds. 
Total  height  of  five  pairs,  unloaded,  6''.65. 

Previous  to  testing,  these  springs  had  been  closed  down  with  a  load 
of  150,000  pounds  compression. 


Sncoessive 

Applied 

Height  of 

Total  com- 

compres- 

BemArks. 

loads. 

Ave  pairs. 

pression. 

sion  or 

recovery. 

Poundt. 

Inches. 

Inehet. 

Inch. 

• 

1,000 

6.550 

0. 

0. 

Tnitialload 

5,000 

6.377 

.173 

.173 

10,000 

M.162 

.388 

.215 

15,000 

5.040 

.610 

.222 

18,000 

5.809 

.741 

.131 

. 

20,000 

5.720 

.830 

.089 

■ 

25,000 

5.511 

1.039 

.209 

80,000 

5.316 

1.234 

.195 

35.000 

5.142 

1.408 

.174 

40,000 

5.000 

1.550 

.142 

45,000 

4.885 

1.665 

.115 

50,000 

4.796 

1.755 

.090 

45,000 

4.856 

1.694 

.061 

40,000 

4.943 

1.607 

.087 

35,000 

5.052 

1.498 

.109 

30,000 

5.190 

1.360 

.138 

25,000 

5.360 

1.190 

.170 

20,000 

5.558 

.992 

.198 

18,000 

5.644 

.906 

.086 

15,000 

5.778 

.772 

.134 

10,000 

6.014 

.536 

.236 

5,000 

6.266 

.284 

.152 

1,000 

6.483 

.067 

.217 

6,000 

6.307 

.243 

.176 

10,000 

6.092 

.458 

.215 

15,000 

5.875 

.675 

.217 

18,000 

5.740 

.810 

.135 

85,000 

5.101 

1.449 

.639 

18,000 

5.673 

.877 

.572 

85.000 

5.100 

1.460 

.673 

18,000 

5.670 

.880 

.570 

5.673 

.877 

.003 

After  carrying  load  one-half  honr. 

Load  diminished  to  10,000  pounds  and  immedi- 

18,000 

5.695 

.855 

.022 

ately  reapplied. 

40,000 

4.976 

1.574 

.719 

18,000 

5.650 

.891 

.683 

40,000 

4.973 

1.577 

.686 

18,000 

5.6OT 

.893 

.684 

18,000 

5.687 

.863 

.030 

Load  diminished  to  10,000  pounds  and  immedi- 
ately reapplied. 

40,000 

4.973 

1.577 

.714 

18,000 

5.656 

.894 

.688 

5.667 

.893 

.001 

After  carrying  load  21  hours. 

Load  diminished  to  10,000  pounds  and  immedi- 

18,000 

5.680 

.870 

.023 

ately  reapplied. 

Test  discontinued. 
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No.  6990. 
Compression  test  of  five  other  pairs  of  solid  Belleville  springs. 

Inches. 

(  Exterior  diameter 9. 47 

Dimensions  of  single  springs,  <  Thickness  of  metal 44 

(  Average  conicity 226 

Weight  of  five  pairs,  85J  pounds. 
Total  weight  of  five  pairs,  unloaded,  6".61. 

Previous  to  testing,  these  springs  had  been  closed  down  with  150,000 
I)ounds  compression. 


SnoceasWe 

Applied 

Height  of 

Total  com- 

oompres- 

'RjimATVtt 

loads. 

five  pairs. 

preMlon. 

aion  or 
recovery. 

Poundt. 

Ineket. 

Inches. 

Inch. 

1,000 

6.524 

0- 

0. 

Initial  load. 

15,000 

6.883 

.641 

.641 

18,000 

5.740 

.784 

.143 

36,200 

4.092 

1.532 

.748 

18.000 

5.603 

.021 

.611 

15,150 

6.740 

.784 

.137 

86,100 

4.902 

1.532 

.748 

18,000 

5.600 

.924 

.608 

15, 030 

5.740 

.784 

.140 

12,000 

5.883 

.641 

.143 

• 

Test  discontinued. 
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Fo.  4769. 


Marks,  V 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Pounds. 

260 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

11,250 

12,500 

13,750 

U.OOO 

12,730 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
15,000 
15,500 
16.000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
19, 950 

16,100 


Per  square 
incn. 


Pounds. 

1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
45,000 
60,000 
55,000 
56,000 

51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,800 


EloDjEiration 
per  inch. 


Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001133 
.  001333 
.  001467 
.001667 
.  001833 
.001900 

.013667 

.018433 

. 010067 

. 019667 

.020400 

.021867 

.  022700 

.024333 

.027667 

.  030833 

.084667 

.039167 

.044000 

. 050267 

.OtiOO 

.0667 

.0833 

.1033 

.1733 


Snccesalve 

elongation 

perlnch. 


Inch. 
9. 

.000100 
.000233 
.000334 
.000333 
.000133 
.000200 
.000134 
.000200 
.000166 
.000067 

.  011767 

.004766 

.000634 

.000600 

.000733 

.001467 

.000833 

. 001633 

. 003334 

.003166 

.003834 

.  004500 

.004833 

.006267 

. 000733 

.0067 

.0166 

.0200 

.0700 


Permanent 
sot. 


Ineh. 


0. 
0. 


Saccossive 

permanent 

set. 


Remarks. 


Inek. 


0. 


Initial  load. 


ElaRtic  limit. 
Load  fell. 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  strength  per  square  inch  of  ori ginal  section ponnda . .    79, 800 

Blastic  limit  per  souare  inch  of  originui  seotion do. ..     56, 000 

Elongation  per  incn  after  rupture inch. .      .  2767 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001900 

Reduction  in  diameter  at  point  of  rupture do. . .        .  174 

Redaction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture l'-.3  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".18,  ".42*,  ".23 

Chemical  compotitian. 

Per  cent. 

Total  carbon 0.402 

Graphitic  carbon 0.027 

Com  bine<l  carbon 0. 375 

Man  gandse 0.433 

Silicon 0.  U6 

Sulphur 0.010 

Phosphoms 0.031 

Copper None 

Nickel 0.950 
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BIFLE  BARBEL  STEEL. 


No.  4760. 


Marks,  n 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12.500 

12,750 

13.000 

13.250 

13,500 

13.750 

14,000 

14, 250 

14,500 

14,750 

13,000 
13.  250 
13,500 
13,  750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,  000 
10,500 
20,000 


Per  square 
incn. 


Poundt. 
1,000 
5.000 
10,000 
20,000 
30,000 
40.000 
45,000 
60,0U0 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 

52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76. 000 
78,000 
80,000 


Eloneation 
per  mch. 


Inch. 
). 

.000133 
.000333 
.000667 
.001000 
.001333 
.001533 
.001667 
.001700 
.001733 
. 001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.002000 

.004633 

.010000 

.  019733 

.020300 

.021600 

.022333 

.024000 

.025033 

.026400 

.030367 

.037000 

.038333 

.043733 

.049167 

.0600 

.0667 

.0767 

.1000 

.1600 


Successive 

elonntion 

per  inch. 


0. 

.000133 
.000200 
.000334 
.000833 
.000333 
.000200 
.000134 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.  000033 
.000033 
.000067 

.002333 

.005367 

.009733 

.000567 

.001300 

.000733 

.001667 

.001033 

.  001367 

.003967 

.006633 

.001333 

.005400 

.005434 

.010833 

.0067 

.0100 

.0233 

.0600 


Pennwnent  S°cc«»*^e 
set  Permanent 


I 


set. 


Inch. 


Inch. 


0. 
0. 


I    0. 


.000033    I      .000033 


000033    I    0. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    60,000 

Elastic  limit  per  souare  inch  of  original  section do. . .    59, 000 

Elongation  i>er  incn  after  rupture inch . .      .  2600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002000 

Reduction  in  dianirtcr  at  point  of  rupture   do...        .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section  52. 2 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".15,  ".40*,  ".23 
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Marks,  ^^ 

Diameter,  ".564. 

Section  area,  .25  square  inch. 

Gi^uged  leu^h,  3". 


No.  4761, 


Applied  loads. 

Elonffation 
per  inch. 

Suoceasive 

eiougation 

per  inch. 

Permanent 
Bet. 

Sncoeasive 

permanent 

set. 

Remarks. 

Total. 

Per  scmare 
inon. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

8.750 

10,000 

11,250 

10.250 
10.500 

10,  750 
11,000 
11,250 
11,500 

11,  750 
12. 000 
12,250 
12.500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
15,080 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40.000 
45,000 

41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
52,000 
54,000 
56,000 
58,000 
60.000 
62.000 
63,920 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001167 
.001333 
.001533 

.003667 
.020667 
.021667 
.023267 
.025333 
.027667 
.029700 
.032667 
.035167 
. 038733 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000167 
.000166 
.0U0200 

.002134 
.001700 
.001000 
.001600 
.002066 
.002334 
.002033 
.002967 
.002500 
.003568 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

• 

Tensile  strength. 

0. 

0. 

.045667    >      .006034 
.054333    1      .008666 
.0667              .012367 
.0800              .0133 
.0033        1       .0133 
.1233        1       .0300 
.2100        1      .0867 

1 

General  summary. 

Tensile  strenjj^h  per  aqnaro  inch  of  original  section .ponnds. .    63, 020 

Elastic  limit  per  sanare  Inch  of  originalseotion do...    46,000 

Elongation  per  incn  after  rupture inch . .      .  3233 

Elongation  per  inch  under  strain  at  elastic  limit do...  . 001533 

Reduction  in  diameter  at  point  of  rupture do...        .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Posi tion  of  ru pture 1".8 from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  21, ".  53%  ".  & 


Chemical   campositUm. 

Per  cent. 

Total  carbon 0.137 

Graphitic  carbon 0.012 

Combined  carbon 0.125 

Manganese 0.760 

Silicon 0.016 

Sulphur 0.100 

Phosphorus 0.063 

Copper 0.025 
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No.  4762. 


Marks,  ^q 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

6,000 

7,600 

8,750 

10,000 

10,260 

10,500 

10,750 

11,000 

10,000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,500 
13,000 
13.500 
14.000 
14,600 
16,000 
15,500 
16. 080 


Per  sauare 
incn. 


I 


rounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,  COO 
43,000 
44.000 

40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
64,000 
56.000 
68,000 
60,000 
62,000 
63,920 


Elon^tioD 
per  inch. 


Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001367 
.001400 
.001433 
.001467 

.003033 

.003500 

. 013400 

.022467 

.023333 

.025167 

.027000 

.029333 

.032333 

.  034833 

.039000 

.044333 

.054833 

.0667 

.0800 

.1000 

.1200 


SnccesalTe 

elongation 

per  Inch. 


Permanent  Succeeaive 
set.         PenjMient 


Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 

.001566 

. 000467 

.009900 

.009067 

.000866 

.001834 

.001833 

.002333 

.003000 

.002600 

.004167 

.0053.33 

.010600 

.011867 

.0133 

.0200 

.0200 


Inek, 


Inch. 


0. 
0. 

0. 

1 

.000083 

.000033 

1 

' 

1 

1 

1 

1 

Remarks. 


Initial  load. 


Elastic  limit 
Load  feU. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section.. pounds. .    63, 920 

Elastic  limit  per  square  inch  of  origintu  section do . . .    44, 000 

Elongation  per  incn  after  rupture inch . .      .  8233 

Elongation  per  inch  under  strain  of  elastic  limit do...  .001467 

Keduction  in  diameter  at  point  of  rupture do . . .        .194 

Reduction  in  area  after  nipture,  per  cent  of  original  section 67. 0 

Position  of  rupture 1".  9  ftDra  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ''.  22, ".  68*, ".  22 
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No.  4802. 


Marks,  P  B  C  1. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sttooessive 

elongation 

per  inch. 

Permanent 
set. 

SnccessiTe 

permanent 

set. 

Bemarkfl. 

Total. 

Per  square 
inco. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12,500 

12, 750 

18,000 

13,250 

13,500 

13, 760 

14,000 
14,250 
14.500 
14,750 
15.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
22,970 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
61,000 
52,000 
53.000 
54,000 

Inch. 
0. 

.000067 
.000300 
.000667 
.001000 
.001383 
.001700 
.001733 
.001800 
.001867 
.001900 
. 001033 

Inch. 
0. 

.000067 
.000233 
.000367 
.000383 
.000333 
.000367 
.000033 
.000067 
.000067 
.000033 
.000033 
.013100 
.00a300 
.000367 
.000633 
.000834 
.001000 
.002166 
.002000 
.002167 
.002500 
.003000 
.002667 
.003000 
.003000 
.003666 
.004667 
.005333 
.006334 
.011333 
.0133 
.0134 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load 
Elastic  limit. 

Tensile  strengtii. 

0. 
0. 
0. 

^■^^)l      .015033 
56,000    1      .011^33 
67, 000          . 015700 
68,  000           .  016333 

59,000 
60.000 
62,000 
61,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
91,880 

.  017167 

.018167 

.020333 

.  022.333 

.024500 

.027000 

.030000 

.032667 

.035667 

.038667 

.042333 

.047000 

.052333 

.058067 

.0700 

.0883 

.0067 

General  summary. 

Tensile  strength  per  square  inch  of  original  section I>ounds..    01,880 

Elastic  limit  per  so  uare  inch  of  originafsection do . . .    65, 000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001933 

Reduction  in  diameter  at  point  of  rupture do...       .134 

Keduction  in  area  after  rnpture,  per  cent  of  original  section 41. 9 

Position  of  rupture ".94  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".10/'.17,  ".32* 
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RIFLE   BARBEL   STEEL. 


No.  4845. 


Marks,  A  I. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12, 500 

15,000 

15,500 

16  000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

28,100 


Per  square 
incn. 


PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
112, 400 


i7i/«n».4{o.»  Sncceasive 


Inch. 
0. 

.000133 
.  000333 
.000700 
.001033 
.001367 
.001733 
.002067 
.002200 
. 002300 
.002333 
.002367 
. 002467 
.002600 
.003500 
.015000 
.016333 
.018333 
.020000 
.022000 
.024000 
.026000 
.028500 


Inch. 
0. 

.000133 
.000200 
.000367 
.000333 
.000334 
.000366 
.000334 
.000133 
.000100 
.000033 
.000034 
.000100 
.000133 
.000900 
.011500 
.001333 
.002000 
.001667 
.002000 
.002000 
.002000 
.002500 


PermaDent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 


SacceaaiTe 

permanent 

set. 


Inch. 


Remarks. 


0. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  112, 400 

Elastic  limit  per  sanaro  inch  of  originiQ  section do...    08,000 

Elongation  per  incn  after  rupture inch..      .1733 

Elongation  per  inch  under  strain  at  clastic  limit do. . .  .  002367 

Keductiou  in  diameter  at  point  of  rupture do...        .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 86.4 

Position  of  rupture 1  ".54  from  neck 

Character  of  broken  surface ailky 

Elongation  of  inch  sections ".12,  ".20*,  ".11 
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No.  4848. 


Marks,  1909  M  2. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snoceaaive 

elongation 

per  inch. 

Permanent 
set. 

SoccoBsive 

permanent 

set. 

Remarks. 

1 

Total. 

Per  sonare 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

15,250 

15.500 

15,750 

16,000 

16,250 

16.500 

16,750 

17,000 

17,250 

17,500 

18,000 

18,500 

19,000 

10,500 

20,000 

35,260 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
60,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
141,040 

Inch. 
0. 

.000100 
000300 
.000667 
.001033 
. 001367 
.001733 
. 002067 
.002100 
.002133 
.002167 
.002267 
.002400 
.002500 
.002733 
.003167 
. 003400 
.003800 
.004700 

Inch. 
0. 
.000100 
.000200 
.000367 
.000366 
.  000334 
.000366 
.000334 
.000033 
.000033 
.000034 
.000100 
.000133 
.000100 
.000233 
.000434 
.  000233 
.000400 
.000000 

Ineh. 
0. 
0. 

Inch. 
0- 

Initial  load. 

Elastic  limit. 
Tensile  strenj^h. 

0. 
0. 

.005333    ,      .000633 
.006067           .000734 
.006667           .000600 
.007667          .001000 

1 

General  summary, 

TensUe  strength  per  aqnare  inch  of  original  section ••• pounds..  141,040 

Elastic  limit  per  souare  inch  of  original  section do . . .    63, 000 

Elongation  per  Inon  after  rupture inch . .      .  1067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002167 

Reduction  in  diameter  at  point  of  rupture do. . .        .  044 

Reduction  in  area  after  rupture,  per  cent  of  original  section 15. 0 

Position  of  rupture I'M  trovx  neck 

Character  of  broken  surface granular,  radiating  from  a  center  punch  mark  in  circumference 

Elongation  of  inch  sections ".12*,  ".11*,  ".09 
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m.  4849. 


Marks,  8068  M  3. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12, 750 
15,000 
15,250 
15,500 
15.750 
16,000 
16,250 
16,5U0 
18.750 
17.000 
17,250 
17, 600 
17,750 
18,000 
18,500 
19.000 
19,500 
20,000 
32,  UO 


Per  sauare 
incii. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70.000 
71,000 
72,000 
74,000 
76,000 
78,000 
80.000 

128,440 


£loii^ation 
per  inch. 


Inch. 
0. 

.000100 
.000333 
.000633 
.001000 
.001333 
.001500 
.001667 
.001700 
.002033 
.002067 
.002100 
.002133 
.002167 
.002200 
.002267 
.00233;{ 
.002367 
.002400 
.002500 
.006167 
. 006833 
.007767 
. 008933 
.010000 
.011067 


Sncoesaive 
elrnffation 
per  inch. 

Permanent 
set. 

Saoreasive 

pArinanent 

set. 

Bemarks 

Inch. 
0. 
. 000100 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUc  limit. 
Tensile  strength. 

.000233 

.000300 

.000367 

0. 

.  0003.i3 

.000167 

.000167 

0. 

.0eKX)33 

.000333 

0. 

.000034 

.000033 

.000033 

.000034 

■ 

.000033 

.000067 

.000066 

.000034 



.oooo:t3 



.000100 

1 

.003667 

.000666 

.  000934 

.001166 

.001067 

.  001067 

I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  128, 440 

Elastic  limit  per  square  inch  of  originarsection do. . .    69, 000 

Elongation  per  inch  after  rupture inch..      .1507 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002400 

Reduction  in  diameter  at  point  of  rupture do. . .        .  104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  at  the  circumference 

Elongation  of  inch  sections ".10,  ".27*,  ".10 
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Ko.4850. 


Marks,  8622  M  1. 
Diameter,  ".564. 
BectioDal  area,  .25  square  inch. 
Gaaged  length,  3". 


Applied  loads. 

Elonsation 
per  Inch. 

Snooessive 

elonfration 

per  inch. 

Permanent 
set. 

SnooeesiYc 

permanent 

set. 

Kernarks. 
Initial  load. 

Elastic  limit. 
Tensile  strength. 

Total. 

Per  sanare 
incn. 

Pound*. 
250 
1,250 

Pound*. 
1,000 

.^.000 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001700 
.002033 
.002367 
.002400 

Inch. 
0. 
.000100 

Inch, 
0. 
0. 

Inch, 
0. 

2,500    '        10,000 
5, 000             20. 000 

.000200 
.000333 

7,500 
10, 000 
12,500 
15,000 
17,500 
17,750 
18,000 
18,250 
18.500 
18,750 
19.000 
19,  250 
19, 500 
20.000 
^0,500 
21, 000 
21,500 
22,000 
22,  500 
29, 810 

30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 

•  74,  000 
75,000 
76,000 
77,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 

119, 240 

.000334 
.000366 
.000367 
.000333 
.000334 
.OOOO.'Ut 

0. 

6. 
.000033 
.000033 

.000033 
0. 

.  002433           .  onrM»3 

.002500 
.002600 
.002667 
.002800 
.003067 
.004067 
.005033 
.006000 
.006667 
.007433 
.008167 
.009067 

.000067 
.000100 
.000067 
. 000133 
. 000267 
.001000 
.000966 
.000967 
.000667 
.000766 
.000734 
.000900 

General  mmmary. 


Tensile  strength  per  square  inch  of  the  original  section • pounds 

Elastic  limit  per  square  inch  of  original  section , do. 

Elongation  per  inch  after  rupture inch 

Elonjfation  per  inch  under  strain  at  elast  io  limit do. 

Reduction  in  diameti^r  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section *. . . . 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  a  spot  near  the  center 

of  the  fractured  surface. 
Elongation  of  inch  sections ".03*,  ".02,  ".01 


119,240 

73.000 

.0200 

.002500 

.004 

1.5 


H.  Doc.  373^ 


15 
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RIFLE    BARREL    STEEL. 


No.  4880. 


Marks,  A  I  2. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


I 


Total. 


Poundtt. 
250 
1,250 
2,500 
5,000 
7,500 
10,  UOO 
11,250 
12,500 
13, 750 
14,000 
14,250 
14,  500 
14,750 
15.000 
15,250 
15,500 
15,750 
16,000 
16,250 
16, 500 
17,000 
17,500 
18,000 
18, 500 
19.000 
19, 500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
24. 910 


Per  nquan^ 


I  DC 


en. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30, 000 
40.000 
45,000 
50.000 
55.000 
56,000 
67.000 
58,000 
59.000 
60,000 
01,000 
62,000 
63,000 
64.000 
06,000 
66,000 
68  000 
70,000 
72,000 
74,000 
76,000 
78, 000 
80,000 
82,  000 
84.000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
99,640 


Elongation  i 
per  Inch. 


Inch. 
0. 

.000067 
.000333 
.000667 
.001033 
.001333 
. 001567 
. 001700 
. 001933 
.002000 
.002000 
.002033 
.002033 
.002067 
. 010387 
.011267 
.011700 
. 012667 
.013533 
.014400 
.016167 
.018400 
. 020167 
.022500 
. 024667 
. 027333 
.029667 
. 032667 
.036000 
. 039333 
.044000 
. 048333 
.054000 
.0600 
.0733 
.0900 


I 


SuccoMive  i>«_„„„^„*  Succeaaive 
eion^aUon ;  I^^r^anent  permanent 
per  inch.  *  act. 


Inch. 
). 

.000067 
.000266 
. 000334 
. 0003C6 
.000300 
.000234 
.000133 
.000233 
.000067 
). 

.000033 
3. 

.000034 
.008300 
.000900 
. 000433 
.000967 
.000866 
.000867 
.  001767 
.002233 
. 001767 
. 002333 
.002167 
.  P02666 
.002334 
.003000 
. 003333  I 
.003333  ' 
.004667 
.004333 
.005667 
.0060 
.0133 
.0167 


000033 


.000033 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strengtli. 


General  summary. 

Tensile  atrength  per  square  inch  of  original  section ponnds. .    99, 640 

Elastic  limit  per  sauaroluch  of  original  section do...    60,000 

Elongation  per  incn  after  rupture inch..      .  19o0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002067 

Reduction  in  diameter  at  point  of  rupture do . . .        .  104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky,  60  i>cr  cent ;  fine  granular,  50  ]>er  e«knt 

Elongation  of  inch  sections • ".13,  ".28,  ",16 


Chemical  compoaition. 

Per  cent. 

Total  carbon 0.354 

Oraphit ic  CArbnn 0. 029 

CorabineKl  carbon 0. 325 

M  augane»e 0. 677 

Silicon 0.047 

Sulphur 0. 057 

Phosphorus 0. 023 

Copper 0. 000 
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No.  4881. 


Marks,  S  J  N. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonealion 
I>ermch. 

Successive 

eloDf^ation 

per  inch. 

PermaneDt 
set. 

Successive 

pemiauent 

set. 

1 

Total. 

Per  square 
inch. 

Remarks. 

1 
1 

Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
11, 250 
12,500 
13, 750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15, 750 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20, 000 
20.500 
21,000 
21,500 
22,000 
22,500 
22,860 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,  000 
56,000 
57.000 
58,  OCO 
59,000 
60,000 
61.000 
62,000 
03,000 
64,000> 
66,000 
08,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
91,440 

Inch. 
0. 

.000100 
.000333 
.000700 
.001000 
.  001200 
.001367 
.001567 
.  001700 
.  001933 
.002000 
.  010200 
.  011700 
.012400 
.013667 
.015000 
.016000 
.017000 
. 017700 
.  020667 
.  023333 
.026333 
.  029333 
. 033000 
.  036333 
.  041000 
.046000 
.  051333 
.057333 
.066333 
.079667 

Inch. 
0. 

.000100 
.000233 
.000867 
.000300 
.000200 
.000167 
.000200 
.  000133 
.000233 
.000067 
.008200 
.001500 
.000700 
.001267 
.  001333 
.001000 
.001000 

liuih. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 

0. 

0. 

0. 

.000700 
.002967 
.002666 
.003000 
.003000 
.003667 
.003333 
.004667 
.005000 
.  005333 
.006000 
.009000 

...... ...... 

Tensile  strength. 

.  1000              .  020333 

1                       t 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    91, 440 

Elastic  limit  per  so  uare  inch  of  original  section do...    56,000 

Elongation  per  incn  after  rupture inch. .      .  2367 

Elongation  per  inch  under  stniin  at  elastic  limit do. . .  .  002000 

Kednction  in  diameter  at  point  of  ru])ture do. . .        .  174 

Redaction  in  area  after  rupture,  per  cent  of  original  section .    52. 2 

Position  of  rupture 1".5  fVom  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".14,  ".40*,  ".17 

Chemical  composition. 

Per  cent. 

Total  carbon 0.320 

Graphitic  carbon 0.040 

Combined  carbon 0.280 

Manganese 0.660 

Silicon ; 0.178 

Sulphur 0.067 

Phosphorus 0.022 

Copper 0.000 

Nickel 3.152 
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Ko.  4886. 


Marks,  W  L  1. 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds, 

253 

1,250 

2,500 

5.000 

7,500 

10.000 

11,250 

12,^00 

13,750 

15,000 

15,250 

15,500 
15,  750 
16.000 
16,250 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,600 
23,000 
23,600 
24.000 
24,500 
25,000 
25,120 


Elon^tion 
Per  square     P«r  i°<^h. 
inch. 


Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55.000 
60,000 

61,000 

62,000 
63,  000 
64.000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,480 


Inch. 
). 

.000067 
.000267 
.000600 
.000933 
.001267 
.  001433 
.001600 
.001767 
.002000 
.002667 
.  008167 
.009067 
.010000 
.010600 
.011333 
.012833 
.014067 
.016000 
.017833 
.020000 
.022167 
.024667 
,027000 
.029667 
.032700 
.036333 
.040000 
.044833 
.0500 
.0600 
.0667 
.0800 
.1133 


SacoesaiTo 

elongation 

perlnoh. 


Inch. 


0. 


.000067 

.000200 

.000333 

.000333 

.000334 

.000166 

.000167 

.000167 

.000233 

.000667 

.005500 

.000900 

.000933 

.000600 

.000733 

.001000 

.001734 

.001933 

.001833 

.002167 

.002167 

.002500 

.002333 

. 002667 

.003033 

.003633 

.003667 

.004833 

.005167 

.0100 

.0067 

.0133 

.0333 


I 


Permanent 
set. 


Inch. 


0. 
0. 


0. 
0. 


SuoceMive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  Htrength. 


General  summary. 

Tensile  atroDgth  per  square  inch  of  original  section pounds . .  100, 480 

Elastic  limit  per  square  inch  of  original  section do. . .    60, 000 

Elongation  per  inch  after  rupture inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002000 

Kcductiou  in  diameter  at  point  of  rupture do...       .144 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1 .  "2  from  neck 

Character  of  broken  surface line  silky 

Elongation  of  inch  sections ".29*,  ".21,  'MO 
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No.  4887. 


Marks,  W  L2. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SnoceMive 

elongation 

per  inch. 

Permanent 
set. 

SnoceealTe 

I>ermanent 

set. 

Kemarks. 

1 
Total. 

Per  squaro 
inch. 

Pound*. 

250 

1,250 

2,500 

5.000 

7,500 

10,000 

11,250 

12,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16, 000 

16,500 

17.000 

17,500 

18,000 

Poundjf. 
1,000 
5.000 
10,000 
20,000 
80.000 
40.000 
45,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001100 
.001433 
.001633 
.001767 
.014400 
.015233 
.016067 
.016933 
.018000 
.020167 
.022333 
.024833 
.027333 
.030333 
.033000 
.036333 
.040333 
. 044667 
.049333 
.055333 
.061667 
.009667 
.0833 
.0967 
.1433 

Inch. 
0. 

.000067 
.000233 
. 000333 
.000334 
.000333 
.000133 
.000200 
.000134 
.012633 
.000633 
.000834 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 
0. 

0. 

1 

1 

.000866 
.001067 
.002167 

.002166 

.002500 

.002500 

.003000 

.002667 

.003333 

.004000 

.004334 

.0(^666 

.006000 

.006334 

.008000 

.013663 

.0134 

.0466 

::::;::;::::i::::;::::;:. 

t 

1 

18,500    ;        74,000 
19, 000    '        76  000 

1 

19,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,020 

78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
92,000 
92,080 

I 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .    02, 080 

Elastic  limit  per  sauare  inch  of  original  section do. . .    55, 000 

Elongation  p«r  inch  after  rupture inch. .      .  2433 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001767 

Bednction  in  diameter  at  point  of  rapture do. ..       .  164 

Be<laction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture , 1".2  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  soctiona ".35*,  ".24,  ".14 
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No.  4886. 


Marks,  W  L  1. 

Diameter,  ".5(>4. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonffation 
per  Inch. 

Sncoessire 

elon^tion 

per  inch. 

Permanent 

set. 

SaooeMive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

11.250 

U'SOO 

13,750 

15,000 

15,250 

15,500 
15,  750 
16.000 
16,250 
16,500 
17,000 
17,500 
18.000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25.120 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40.000 
45,000 
50.000 
55,000 
60,000 

Inch. 
0. 
.000067 
.000267 
.000600 

Inch. 
0. 
.000067 
.000200 

.000333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

* 

Tensile  ntrength. 

.  000933    f      -  000333 

0. 
0. 

.001267 
.001433 

.  000334 
.OOOIflA 

.001600     ;       .000167 

.001767 

.002000 

C    .00*2667 

.000167 
.000233 
.000667 
.005500 
.000900 
. 000933 
.000600 
.000733 
.001000 
.001734 
.001933 
.001833 
.002167 
.002167 
.002500 

«!.«»    i  :M8i6i 

62,000 
63,000 
64.000 
65,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
98,000 
100,000 
100,480 

.009067 
.010000 
.010600 
.011333 
.012333 
.014067 
.016000 
.017833 
.020000 
.022167 
.024667 

1 

1 

1 

1 

.027000 
.029667 

.002333 
.002667 

1  '"  ' 

.032700 

.036333 

.040000 

.044833 

.0500 

.0600 

.0667 

.0800 

.1133 

.003033 

.003633 

.003667 

.004833 

.005167 

.0100 

.0067 

.0133 

.0333 

1 

1 

1 

1 

General  summary. 

Tensile  atrength  per  square  Inch  of  original  section pounds . .  100, 480 

Elastic  limit  per  square  inch  of  original  section do. . .    60, 000 

Elongation  per  incii  after  ruptare inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002000 

Reduction  in  diameter  at  poin t  of  rupture do . . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1 .  "2  firom  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".29*,  ".21, 'MO 
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No.  4887. 


Marks,  W  Lj. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elon^tion 
per  inch. 

Snooeeaive 

elongation 

per  inch. 

Permanent 
set. 

Suooeaaive 
permanent 

BOt. 

Kemarks. 

Total. 

Per  so  uare 
inch. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15.500 

16,000 

16,500 

17,000 

17,500 

18,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
50,000 
55,000 
56,000 
57.000 
58.000 
59.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.OOUOO 
. 001433 
.001633 
.001767 
.014400 
.015233 
.016067 
.016933 
.0180U0 
.020167 
.022333 
.024833 
.027333 
.030333 
.033000 
. 036333 
.040333 
.  044667 
.049333 
.055333 
.061667 
.009667 
.0833 
.0967 
.1433 

Inek, 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000133 
.000200 
.000134 
.012633 
.000833 
.000834 
.000866 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 
0. 

0. 

.001067 
.002167 



.  002166 

.002500 

.002500 

.003000 

. 002667 

.003333 

.004000 

.004334 

.0(^666 

.006000 

.006334 

.008000 

.013663 

.0134 

.0466 

18. 500    1         74. 000 

19.000 
19,500 
20.000 
20,500 
21,000 
21.500 
22.000 
22,500 
23,000 
23,020 

76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
92,080 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,080 

Elastic  limit  per  so  aare  inch  of  original  section do. . .    55, 000 

Elongation  per  inch  after  rapture inch..      .2433 

Elongation  per  inch  untler  strain  at  elastic  limit do. . .  .  001767 

Bednction  in  diameter  at  point  of  rupture do. . .       .164 

Bednction  in  area  after  rapture,  per  cent  of  original  section 49.7 

Pos ition  o f  ru pture 1".2  from  n eck 

Character  of  broken  surface line  silky 

Elongation  of  inch  sections ".35*.  ".24,  ".14 
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RIFLE   BARBEL   STEEL. 


No.  4886. 


Marks,  W  L  1. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
I>er  Inch. 

SacoeMive 

eloneation 

perlnch. 

Permanent 
set. 

Snooeraive 

permanent 

Bet. 

Kemarks. 

Total. 

Per  Hqiutre 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,<600 

13,750 

15,000 

15.250 

15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17,500 
18,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50.000 
55,000 
60,000 

Inch. 
0. 
.000007 
.  000267 
.000600 

Jjieh. 
0. 

.000067 
.000200 
.000333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
EliMtic  limit. 

Tenaile  Htrength. 

.000933 

.000333 

0. 
0. 

.001267 
.001433 
.001600 
.001767 
.002000 
(    .  002667 

.000334 
.000166 
.000167 
.000167 
.000233 
.000667 
.005500 
.000900 
.000933 
.000600 
.000733 
.001000 
.001734 
.001933 
.001833 
.002167 

1 

«!.«»      i    :M5i67 

62,000 
63.000 
64.000 
65,000 
66,000 
68,000 
70,000 
72,000 

.009067 
.010000 
.010600 
.011333 
.012833 
.014067 
.016000 
.0178:13 
.020000 

( 

' 

I 

1 

18.500 

74,000 

19,000 
19,  500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,120 

76, 000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96.000 
98,000 
100,000 
100,480 

.022167           .002167 

.024667 

.027000 

.029667 

.032700 

.036333 

.040000 

.014833 

.0500 

.0600 

.0667 

.002500 

.002333 

.002667 

.003033 

.003633 

.003667 

.004833 

.005167 

.0100 

.0067 

........  '.       ........ 

1 

1 

.0800 

.0133 

.1133 

.0333 

General  summary, 

TeDBile  iitrengtb  per  sqaare  inch  of  original  section jMnnds. .  100, 480 

Elastic  limit  per  sqaare  inch  of  ori^nal  section do. . .    60, 000 

Elongation  per  incu  after  ruptnre inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002000 

Reduction  in  diameter  at  point  of  rapture do...        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1  ."2  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".29*,  ".21,  ".10 
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No.  4887. 


Marks,  "W  L2. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


> 


Applied  loads. 

Elongation 
I>er7nch. 

Sncoeeaive 

elongation 

perlnch. 

Permanent 
set. 

SnoooesiTe 

permanent 

set. 

Kemarks. 

Total. 

Per  smiare 
inch. 

Poundi. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11.250 
12,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,020 

PoundJi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,  000 
88,000 
90,000 
92, 000 
92, 080 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.OOUOO 
.001433 
.001633 
.001767 
.014400 
.015233 
.016067 
.016933 
.018000 
.020167 
.  022:^33 
.024833 
.027333 
.030333 
.033000 
.036333 
.040333 
.044667 
.049333 
.055333 
.061667 
.069067 
.0833 
.0967 
.1433 

Ineh. 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000133 
.000200 
.000134 
.012633 

.oooa^3 

.000834 
.000866 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

0. 
0. 

0. 

1 

I 

.001067 
.002167 
.002166 
.002500 

'.^^y^'.'/j' '//.'.'/.'.'.'/.. 

1 

.002500 

.003000 

.002667 

.003333 

.004000 

.004334 

.01^4666 

.006000 

.006334 

.008000 

.013663 

.0134 

.0466 

1 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    92,080 

Elasticlimiti>ersaaare  inch  of  original  section do...    55,000 

Elongation  per  inch  after  ruptnre inch. .      .  2433 

Elongation  per  inch  under  strain  at  elastic  limit do....  001767 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Seduction  in  area  after  rupture,  i>er  cent  of  original  section 49.7 

Position  of  rupture ^ 1".2  from  neck 

Character  of  broken  surface fine  silky 

EloDgaUou  of  inch  sections ".35*,  ".24,  ".14 
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No.  4907. 


Marks,  J  S  I. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snccessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incQ. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,760 
13,000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16.250 
16,500 
16,750 
17. 000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
23,900 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
95,600 

Inch. 
0. 

.000067 
.000300 
.000600 
.000067 
.001300 
.001400 
.001633 
.001667 
.  001667 
.001700 
.  001700 
.001733 
.001800 
.001867 
.001900 
.001067 
.002000 
.002667 
.014667 
.015333 
. 016267 
.017333 
.018467 
.019400 
.020500 
. 021667 
.023000 
.025333 
.028000 
.031333 
.034667 
.038333 

Inch. 

0. 

.000067 
.000233 
.000300 
. 000367 
.000333 
.000100 
.000233 
.000034 

0. 
.  000033 

0. 
.000033 
.000067 
.000067 
.000033 
.000067 
.000033 
.000667 
.012000 
.000666 
.006934 
.001066 
.001134 
.000932 
.001100 
.001167 
.001333 
.002333 
.002667 
.003333 
.003334 
.003666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000033 
—.000033 

—.000033 
0. 

.000083 

.000066 

Elastic  limit. 

« 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    95,600 

Elastic  limit  per  sanare  inch  of  original  section do. . .    60, 000 

Elongation  per  inch  after  rupture inch. .      .  2133 

Elongation  per  inch  under  stirain  at  elastic  limit do. . .  .  002000 

Ke<luction  in  diameter  at  point  of  rupture do. . .        .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 89. 2 

Position  of  rupture 1"  .80  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".36*,  ".14 
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No.  4908. 


Marks,  J  S  2. 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total.      ^^];^''^ 


Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

10,000 

11,250 

12,500 

12,  750 

13,000 

13,250 

13,500 

13, 750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15, 500 

15, 750 

16,000 

16,  250 
16,500 
16, 750 
17.000 

17,  250 
17,500 
18,000 
18,500 
19.000 
19.  .^OO 
20,000 
20, 500 
21.000 
21,500 
23,950 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,  0<)0 
51.000 
55,  (lOO 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
95,800 


Elon^.Uon  f™- 
ponnch.  .  pe,^„e,,.  j 


Permanent 
set. 


Suoc^sive 
permanent , 
i«et.   I 


Kemarks. 


Inch. 


0. 


.000067 
. 000300 
.000633 
.000967 
.001300 
.  001467 
.001667 
.001667 
.001700 
.001700 
.001733 
. 001767 
.001800  I 
.001900 
.001967  i 
.001967  ' 
. 012167 
.012833 
. 013700 
. 014700 
.  015667 
. 016667 
.  017667  ! 
.018767 
.020000 
.021U00 
.022333  ; 
.024500  I 
. 027500  I 
.030667 
. 033500  I 
. 037067 
.043333  • 
.0467    I 
.0533    I 


Inch. 

0.  I 

.000067  ' 
.000233 

.  00U333  I 

.000334  ' 

.000333  I 

.000167  I 
.000200 

0.  t 
.000033 

0.  ' 
.000033  I 
.000034  ' 
.000033  ' 
.000100  I 
.000067  I 

0.  I 
. 010200 
. 0OU666 
.000607 
. 001000 
.000967 
.001000 
.001000 
.001100 
.001233 
.001000 
.001333  , 
.002167  ' 
.  003000  I 

.oo:n67  I 

. 002833 
.003567 
.006266  ; 
.003367  ' 
.0066   I 


Inch. 


0. 
0. 


Inch. 


Initial  load. 


0. 

0. 

1 

1 

1 

:.:...!...:.; 

1 

1 



1   

" "  *    " " ' '  1 

1 

1 

Elastic  limit. 


Tensile  strenjj^th. 


General  summary. 

Tensile  strength  per  Bqnare  inch  of  original  section ponnds..    95,800 

Elastic  limit  per  sqaare  inch  of  oidginalsection do 59, 000 

Elongation  per  inch  after  ruptun^ inch . .      .  2000 

Elongation  per  inf-h  nnder  strain  at  elastic  limit do 001967 

Reduction  in  diameter  at  point  of  rapture do 094 

Reduction  in  area  after  rapture,  per  cent  of  original  section 30. 6 

Position  of  rapture l".70from  neck 

Character  of  broken  surface silky 

Elongationof  inchseotions ".16,  ".29*,  ".15 
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ITo.  4818. 


Marks,  B  A  I*. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtb,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

6,000 

7.500 

8,7W 

10,000 

12,500 

13,750 

15.000 

16,250 

16,500 

16,750 

16.000 
16.250 
16,  500 
16.750 
17,000 
17,250 
17,500 
18,000 
18,500 
19.000 
19.500 
20,000 
20.500 
21.000 
21,500 
22,000 
22,500 
23,000 
2:),  500 
24,000 
24,500 
25,000 
25,180 


Per  BQuare 
incn. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
50,000 
55,000 
60,000 
65.000 
66,000 
67,000 

64,000 
65,000 
66,000 
07.000 
68,000 
69,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94  000 
96,000 
98,000 
100.000 
100, 720 


Elonption  ^^^^^  Permanent 


Inch. 
0. 

.000100 
.000300 
.000667 
.  001033 
.  001200 
.  001367 
.001700 
.001867 
.002033 
. 002267 
.002300 
.002338 

.008000 

.015000 

.015400 

.  015767 

.  016400 

.017607 

.018667 

.020667 

.02:}067 

. 025333 

. 028000 

.030667 

. 013667 

.037000 

.040667 

.044667 

.  049333 

.0567 

.0633 

.0700 

.0833 

.1100 


Inch. 
0. 

.000100 
.000200 
.000367 
.000366 
.000167 
.000167 
.000333 
.000167 
.000166 
.000234 
.000033 
.000033 


.005667 

.007000 

.000400 

.  000367 

.000633 

. 001267 

.001000 

.002000 

.002400 

. 002266 

.002667 

. 002667 

.003000 

.003333 

.003667 

.004000 

.004666 

. 007367 

.0066 

.0067 

.0133 

.0267 


!f  !■ 


Saceeefiive 

permanent 

set. 


Remarks. 


Inch. 


0. 
0. 


0. 


0. 
0. 


0. 
0. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 
Load  feU. 


Tensile  strength. 


General  summary. 


Tensile etrengt'li  p<*r  square  inch  of  original  section pounds..  100,720 

Elantic  limit  per  srjiiare  inch  of  oi iginal  section do. . .    67, 000 

Elongation  per  inch  after  rupture Inch..     .19000 

Elongation  per  inch  under  st rain  at  elastic  limit do. . .  .  002333 

Reduction  in  dian«*ter  at  poin t  of  rupture do. . .        .  094 

Reduction  in  area  after  rupture,  percent  of  original  section 30.6 

Position  of  rupturt* l."3  from  neck 

Character  of  broken  surface fine  granular,  60  per  cent ;  fine  silky,  40  per  cent 

Elongation  of  inch  sections "14,  ".25*,  ".18 
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NICKEL  STEEL  FEOM  OEDNANCE  BUEEAU,  UNITED  STATES  NAVT. 

No.  4816, 
Marks,  U.  S.  N.  1. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
6,250 
7,500 
8,750 
9,500 
10,000 
11,250 
12. 500 
13,750 
15,000 
16,250 
17,500 
18, 750 
20,000 
21,000 
21.250 
22,000 
22,250 
22,500 
22,750 
23,000 
23,250 
23,500 
23,750 
24,000 
24,250 
24,500 
24,750 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
32, 710 


Per  80  aare 
incu. 


Pounds. 

1,000 

S.OOO 

10.000 

20,000 

25,000 

30,000 

35,000 

38,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

^,000 

85,000 

88,000 

89,000 

90,000 

91,000 

92,000 

93,000 

94,000 

95,000 

96,000 

97.000 

98;  000 

99.000 

100,000 

104,000 

108, 000 

112,  000 

116,000 

120,000 

124,000 

128,000 

130, 840 


Elon^tion 
per  inch. 


Inch, 
0. 

.000100 
.000333 
. 000767 
.001000 
.001267 
.  001433 
.001633 
.001700 
.  001933 
.  002100 
.002333 
.002600 
. 002733 
.003000 
.003300 
.003600 
.003733 
.004000 
.004267 
.004333 
.004567 
.004700 
.004900 
.005000 
.005300 
.005400 
.005733 
.006000 
.006500 
.006867 
.007400 
.0133 
.0233 
.0400 
.0600 
.0800 
.1067 
.1733 


Saccessive 

elonf^ation 

per  inch. 


D. 

.000100 
.  000233 
.000434 
.000233 
.  000267 
.000166 
.000200 
.000067 
.000233 
.  000167 
.000233 
.000267 
.000133 
.000267 
.000300 
.000300 
. 000133 
.000267 
.000267 
.000066 
.000234 
. 000133 
.000200 
.000100 
.000300 
.000100 
.000333 
.000267 
.000500 
.000367 
.000533 
.0059 
.0100 
.0167 
.0200 
.0200 
.0267 
.0666 


Permanent 
aet. 


Inch. 


0. 
0. 


0. 


0. 


0. 


0. 


Sncceasive 

permanent 

Bet. 


Remarks. 


Inch. 


0. 


0. 
0. 

.  000033     I      .  000033 

.  000033    I    0. 

.000100     I      .000067 


Initial  load. 


.000333 


.000233 


Elastic  limit. 


.000667 


.000334 


Tensile  strength. 


General  summary. 

Specific  grarity 8.0688 

Hardness 31.30 

Tensile  strength  per  square  inch  of  original  section pounds . .  130, 840 

Elastic  limit  per  so nare  inch  of  original  section do. . .    84, 000 

Elongation  )»er  incn  after  rapture inch. .      .  2533 

Elongation  per  inch  under  s  train  at  elastic  limit do ...  .  003733 

Bednction  in  diameter  at  point  of  rupture do. . .       .  184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture ".74  from  neck 

Character  of  broken  surface fine  silky ;  cup-shaped  ends ;  serrated  radial  lines 

Elongation  of  inch  sectiona ".12,  ".19,  ".46* 

Chemical  composition. 

Per  cent. 

Carbon 0.631 

Manganese 4 0.813 

SiUoon 0.370 

Sulphur 0.202 

Phosphorus 0.026 

Kickel 30.97 
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No.  4817. 


Marks,  U.  S.  N.  2. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Poundg. 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

12.500 

15,000 

17,000 

17.600 
17,750 
18,000 
18,250 
18,500 
18,  750 
19,000 
10,250 
11),  500 
19,750 
20,  000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
27,920 


Per  sqnare 
inoh. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
60,000 
60,000 
68,000 

70,000 

71,000 

72,000 

73,000 

74.  000 

75,000 

76,000 

77,000 

78,000 

79, 000 

80,000 

84.000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

111,680 


P«^  ^°^^-      perlnch. 


Inch. 
). 

.000133 
.000400 
.000833 
.001300 
.001667 
.002067 
.  002733 


Inch. 
0. 

.000133 
.  000267 
.000433 
.000467 
.000367 
.000400 
.000666 


Pemianent 
aet. 


Saccessive 

permanent 

set. 


Inch. 


0. 


0. 


Inch. 


0. 


Remarks. 


Initial  load. 


.008400 

.009033 

. 013000 

.  014500 

.  017333 

.020333 

.  023333 

.025833 

. 029000 

.  031333 

.  034733 

.0500 

.0667 

.0800 

.1000 

.1233 

.1500 

.1900 


.006667 

.000633 

.003967 

.001500 

.002833 

.003000 

.003000 

.002500 

.003167 

.002333 

.003400 

.  015267 

.0167 

.  0133 

.0200 

.0233 

.0267 

.0400 


.006333 


.005333 


Elastic  limit  (approxi- 
mate). 


Tensile  strength. 


General  summary. 

Specific  gravity 8.0587 

Hardness 20.14 

Tensile  strenfEth  per  square  inch  of  original  section ponnds. .  Ill,  680 

Elastic  limit  per  square  inch  of  original  section  (approximate) do. . .    68,  OOO 

Elongation  per  inch  after  rupture inch . .      .  3700 

Reduction  in  diameter  at  pointof  rupture do...       .264 

Reduction  in  area  after  rupture,  per  cent  of  original  section 70.0 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface oonoidal  end,  presenting  smooth  surface  of  fnctuie  of  dull 

Elongation  of  inch  sections ".55*,  ".33,  ".28 

Chemical  composition. 

Per  cent. 

Carbon 0.513 

Manganese 0.816 

Silicon 0.383 

Sulphur 0.176 

Phosphorus 0.024 

Nickel 30.22 


Remarks  :  During  the  tests  of  nickel  steel  specimens  Nos.  4816  and 
4817  after  the  elastic  limit  was  passed  there  were  periods  of  rigidity 
and  relaxation  alternating  under  increasing  stresses,  during  the  more 
rigid  intervals  the  rate  of  elongation  of  the  metal  diminished,  and  then 
would  follow  intervals  of  more  rapid  rate  of  elongation,  and  this 
behavior  was  repeated  under  loads  between  the  elastic  limit  and  tensile 
strength. 


STEEL  FORCINGS 
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NICKEL   STEEL. 


No.  4817. 


Marks,  U.  S.  N.  2. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3", 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

12.500 

16,000 

17,000 

17,600 
17,750 
18,  000 
18,250 
18,500 

18,  750 
19,000 
19,250 
10,  500 

19,  750 

20,  000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
27,920 


Per  sqaaxe 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
00,000 
68,000 

70,000 

71,000 

72,000 

73,000 

74,  000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

84,000 

88,000 

92,000 

96,  000 

100,000 

104,000 

108,000 

111,  680 


iS?f;l     ■  elongation 


Inch. 
0. 

.000133 
.000400 
.000833 
.  001300 
.001667 
.002067 
.002733 


.008400 

.009033 

.013000 

.014500 

.017333 

.020333 

.023333 

. 025833 

.029000 

.  031333 

. 034733 

.0500 

.0667 

.0800 

.1000 

.1233 

.1500 

.1900 


Permanent 
set. 


Inch. 
0. 

.  000133 
.000267 
.000433 
.000467 
. 000367 
.000400 
.000666 


Inch. 


0. 


Suocesaive 

permanent 

set. 


Inch. 


0. 


Bemarks. 


Initial  load. 


.005667 

.000633 

.003967 

.001500 

.002833 

.003000 

.003000 

.002500 

.003167 

.002333 

.003400 

.015267 

.0167 

.0133 

.0200 

.0233 

.0267 

.0400 


.005333 


.005333 


Elastic  limit  (approxi- 
mate). 


Tensile  strength. 


General  summary. 

Specific  gravity 8.0587 

Uardness 20.14 

Tensile  strenjcth  per  square  inch  of  original  section pounds..  111,680 

Elastic  limit  per  SQuare  inch  of  original  section  (approximate) do...    68,000 

Elongation  per  inch  after  rupture inch..      .3700 

Reduction  in  diameter  at  point  of  rupture do. . .       .  264 

Keductiou  in  area  after  rupture,  per  cent  of  original  section 70. 0 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface conoidal  end,  presenting  smooth  surface  of  fracture  of  dull 

silvery  luster. 
Elongation  of  inch  sections ".65*,  ".33,  ".28 

Chemical  compo/ntion. 

Per  cent. 

Carbon 0.513 

Manganese 0.816 

Silicon 0.383 

Sulphur 0.176 

Phosphorus 0.024 

Nickel 30.22 


Bemabks:  During  the  tests  of  nickel  steel  specimens  Nos.  4816  and 
4817  after  the  elastic  limit  was  passed  there  were  periods  of  rigidity 
and  relaxation  alternating  under  increasing  stresses,  during  the  more 
rigid  intervals  the  rate  of  elongation  of  the  metal  diminished,  and  then 
would  follow  intervals  of  more  rapid  rate  of  elongation,  and  this 
behavior  was  repeated  under  loads  between  the  elastic  limit  and  tensile 
strength. 
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STEEL   FORGINGS. 
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STEEL  FOBOINGS  FEOM  WATEETOWK  AESENAL. 

TENSILE  TEST  OF  A  SPECIMEN  FEOM  A  MILD  STEEL  JO  URNAL  FORGING. 

Shape  of  forging. 


2.''aa 


1.4: 

k 


^>       "-H>^ 


"^ 


4':08 

dUxnu 


No.  5933. 


LONGITUDINAL  SPECIMEN. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Length  of  stem,  2". 

Elastic  limit,  9,620  pounds  =  48,100  pounds  per  square  inch. 

Tensile  strength,  12,610  pounds  =  63,050  pounds  per  square  inch. 

Elongation  in  2  inches,  ".62  =31  per  cent. 

Elongation  of  inch  sections,  ".33*,  ".29. 

Diameter  at  fracture,  ".34  ;  area,  .091  square  inch. 

Contraction  of  area,  54.5  per  cent. 

Appearance  of  fracture,  silky. 

Chemical  compoeition. 


Carbon. 

Manj^anoBe. 

Silicon. 

Sulphur. 

Phosphorus. 

Copper. 

Total. 

Graphitic. 

Combined. 

0.128 

0.008 

0.120 

0.232 

0.120 

0.026 

0.039 

0.000 

H.  Doc.  373 16 


242  STEEL   FORGING  S. 

hammebed  steel  bar  made  from  scrap. 

Tensile  Test. 
No.  6934. 


^ 


Sectional  area,  1".02  x  1".03=1.05  square  inches. 
Elastic  limit,  39,600  pound8=37,710  poands  per  square  inch. 
Tensile  strength,  56,610  pounds=53,910  pounds  per  square  inch. 
Elongation  in  10  inches,  1".85=18.5  per  cent. 

Klongation  of  inch  sections,  ".21,  ".20,  ".21,  ".20,  ".19,  ".19,  ".18,  ".17, 
".15,  ".15. 
Area  at  fracture,  ".76x".75=.570  square  inch. 
Contraction  of  area,  45.7  per  cent. 
Appearance  of  fracture,  fibrous. 

Tbansvebse  Test. 

No.  5935. 
Ends  supported  12"  apart. 
Loaded  at  the  middle. 
Breadth,  1".03;  depth,  1".02. 

Ultimate  strength,  7,180  pounds.     B=120,780  pounds  per  square 
inch. 
Bent  78  degrees.    Fibrous  fracture. 

hammered  steel  bar  made  from  old  bayonets. 

Tensile  Test. 
No.  5936. 

U -^^f"  A 


^ 


Sectional  area,  l".04xl".04=i:1.08  square  inches. 
Elastic  limit,  46,900  pound8=43,420  pounds  per  square  inch. 
Tensile  strength,  67,290  pounds=62,310  pounds  per  square  inch. 
Elongation  in  10  inches,  2".16=21.6  per  cent. 

Elongation  of  inch  sections,  ".15,  ".16,  ".26,  ".53*,  ".22,  ".18,  ".19, 
".19,  ".16,  ".12. 
Area  at  fracture,  ".81  x  ".81 =.656  square  inch. 
Contraction  of  area,  39.3  per  cent. 
Appearance  of  fracture,  silky. 

Transverse  Test. 

No.  5937. 
Ends  supported  12"  apart. 
Loaded  at  the  middle. 
Breadth,  1".04;  depth,  1".04. 

Ultimate  strength,  9,360  pounds  B=:150,020  pounds  per  square  inch. 
Bent  110  degrees  without  fracture. 


STEEL   FOBGINGS. 

steel  specimen  forged  down  from  a  steel  bloom. 

Tension  Test. 
No.  6973. 
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Sectional  area,  .50  square  inch. 

Elastic  limit,  21,700  poaDds=43,400  poands  per  square  inch. 

Tensile  strength,  32,310  pounds =64,620  pounds  per  square  inch. 

Elongation  in  3  inches,  ''.96=32.0  per  cent. 

Elongation  of  inch  sections,  ".28,  ".49*,  ".19. 

Diameter  at  fracture  ".53;  area,  .221  square  inch. 

Contraction  of  area,  55.8  per  cent. 

Appearance  of  fracture,  fine  silky.    Seam  at  center,  ".2  wide. 

STEEL  BAR  0,58  CARBON   WELDED    UP  FROM  CRACKED  BELLEVILLE 

SPRINGS. 

Tension  Test. 
No.  5986. 


Sectional  area,  1".06  x  1".05  =  1.11  square  inches. 
Elastic  limit,  69,930  pounds  =  63,000  pounds  per  square  inch. 
Tensile  strength,  119,410  pounds  =  107,580  pounds  per  square  inch. 
Elongation  in  30  inches,  3".ll  =  10.4  per  cent. 
Elongation  of  inch  sections,  ".61,  ".62,  ".58,  ".48,  ".41,  ".41. 
Fractured  outside  the  30"-gauged  section. 

Appearance  of  fracture,  fine  granular,  radiating  from  a  seam  -^ 
deep  at  the  middle  of  the  width  of  one  suiface. 

TENSION  TEST  OF  A  BAR  WELDED  UP  OF  WROUGHT  IRON  AND  STEEL 

SCRAP. 

No.  5884. 


— »r 


b 


Sectional  area,  1.092  square  inches. 

Elastic  limit,  42,500  pounds  =  38,920  pounds  per  square  inch. 
Tensile  strength,  57,940  pounds =53,060  pounds  i>er  square  inch. 
Elongation  in  10  inches,  1".79  =  17.9  per  cent.  ^ 

Elongation  of  inch  sections,  ".42,  ".23,  ".15,  ".16,  ".16,  "a7,  ".12, 
".15,  ".13,  ".10. 
Area  at  fracture,  ".78  x  ".81  =  .632  square  inch. 
Contraction  of  area,  42.1  per  cent. 
Appearance  of  fracture,  fibrous. 


HOT  ROLLED  STEEL  BAR, 


STEEL  OF  0.74  CARBON,  RECEIVED  FOR  TEMPERING 

SERIES  OF  TESTS. 


SPECIMENS  TAKEN  FROM  A  V'  BAR. 
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HOT   ROLLED   STEEL   BAR. 
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HOT  BOILED  STEEL  BAES. 

No.  4917. 

Diameter,  ".753. 

Sectional  area,  .445  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Totol. 


Pound*. 
445 
2,225 
4,450 
6,675 
8,900 
11,125 
13, 350 
15, 575 
17,800 
20,025 
22.250 
24,475 
26,700 
28,025 
29.370 
20, 815 
30,260 
30, 705 
31,150 
32, 040 
82,930 
33,820 
34,710 
35,600 
86,490 
37,380 
38,270 
39,160 
40,050 
40,040 
41,830 
42,720 
43,  610 
44,500 
45,390 
46.280 
47, 170 
48,060 
48,950 
49,840 
50,730 
51,620 
62, 510 
68,400 
54,290 
55,180 
56,070 
56,960 
57,850 
58,740 


Per  sqiure 
inch. 


Pounds. 

l.OUO 

5,000 

10,000 

15,000 

20.000 

25.000 

30,000 

35.000 

40,000 

45,000 

50.000 

55,000 

60,000 

65,000 

66.0UO 

67,000 

68,000 

69,000 

70,000 

72,000 

74.000 

76.000 

78,000 

80,000 

82.000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

lOft.OOO 

102,000 

104,000 

106,000 

108,000 

110, 000 

112,000 

114,000 

116,000 

118,000 

120,000 

122,000 

124,000 

126,000 

128,000 

130,000 

182,000 


Elongation 
IMrlnch. 


Inch. 
0. 

.00014 
.00030 
.00046 
.00063 
.00081 
.00100 
.00118 
.00133 
.00151 
.00170 
.00187 
.00201 
.00221 
.00240 
.00353 
.00410 
.00443 
.00500 
.00572 
.00680 
.00770 
.00880 
.00970 
. 01075 
.01170 
.01280 
.01390 
.01490 
.  01610 
.01722 
.01840 
.01980 
.02110 
.022 
.023 
.025 
.027 
.029 
.030 
.033 
.035 
.038 
.042 
.045 
.049 
.055 
.062 
.076 
.098 


Successive 

elonj^ation 

per  inch. 


Inch, 
0. 

.00014 
.00016 
.00016 
.00017 
.00018 
.00019 
.00018 
.00015 
.00018 
.00019 
.00017 
.00014 
.00020 
.00019 
.00113 
.00057 
.00033 
.00057 
.00072 
.00108 
.00090 
.00110 
.00090 
.00105 
.00095 
.00110 
. 00110 
.00100 
.00120 
.00112 
.00118 
.00140 
.00130 
.00090 
.001 
.002 
.002 
.002 
.001 
.003 
.002 
.003 
.OOi 
.003 
.004 
.006 
.007 
.014 
.022 


Permanent 
set. 


Inch. 

0. 

0. 


Sncoeesive 

permanent 

set. 


Inch. 
0. 


.00005 


.00011 
.66616* 


.00005 


.00006 

."6666i* 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  132,000 

Elastic  li mit  per  square  inch  pf  original  section do . . .    65, 000 

Elongation  per  inch  after  rupture inch. .       .  116 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00221 

Keduotion  iu  diameter  at  point  of  rupture do. . .        .  063 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 0 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".09,  ",11,  ".11,  ".11,  ".11,  ".11,  ".18*,  ".16,  ".09,  ".09 
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HOT   BOLLED   STEEL   BAB. 


Ka  4918. 


Diameter,  ".753. 

Sectioual  area,  .445  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
445 
2,225 
4,450 
6,675 
8.000 
11,125 
13.350 
15, 575 
17.  800 
20,025 
22,250 
24,  475 
26,700 
27,145 
27,500 
28.035 
28,480 
28,925 
29,370 
29.815 
30,260 
30,705 
31,150 
32.040 
82, 930 
33,620 
84,710 
35,600 
30.490 
37,380 
28,270 
30.160 
40.  050 
40, 910 
41,a30 
42,720 
43.  610 
44.500 
45.390 
46,280 
47, 170 
48.060 
48.050 
40. 840 
50.730 
61.620 
52. 510 
53,400 
54.290 
55, 180 
56,070 
56,960 
57.850 
58,740 


Per  Bonare 
inch. 


PoundM. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

60,000 

55.000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68.000 

60.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,090 

84.000 

86.000 

88.000 

90,000 

02.000 

04.000 

06.000 

08.000 

100,000 

102,000 

104,000 

106.000 

108.000 

110,000 

112,000 

114.  000 

116.000 

118,000 

120.000 

122.000 

124,000 

126.000 

128.000 

130,000 

182,000 


JBloBffation 
per  Inch. 


Inch. 

0. 

.00014 
.00029 
.00046 
.00U60 
.00078 
.00095 
.110110 
.00128 
.00148 
.00165 
.00179 
. 00198 
. 00200 
. 00206 
.00208 
.00211 
.00219 
.00300 
.00360 
.00415 
.00460 
.00503 
.00500 
.00690 
.00785 
.00890 
.00980 
. 01070 
.01190 
.01290 
.01380 
.OUiiO 
.01620 
.01720 
.01850 
.02000 
.02110 
.02280 
.  02410 
.025 
.027 
.029 
.031 
.034 
.036 
.030 
.043 
.046 
.040 
.055 
.062 
.075 
.100 


Sncceesire 

elongation 

per  inch. 


Inch. 
0. 

.00014 
.00015 
.00017 
.00014 
.00018 
.00017 
.00005 
.00018 
.00020 
.00017 
.00014 
.00019 
.00002 
.00005 

.  oooo:i 

.00003 

.00008 

.00011 

.00060 

.00055 

.00045 

.00043 

.00093 

.00094 

.00005 

.00105 

.00090 

.00090 

.00120 

.00100 

.00090 

.00110 

.00130 

.00100 

.00130 

.00150 

.00110 

.00170 

. 00130 

.00090 

.002 

.002 

.002 

.003 

.002 

.003 

.004 

.002 

.004 

.006 

.007 

.013 

.025 


Permanent 
set. 


Inch. 

0. 

0. 


.01903 


SnooessiTe 

permanent 

set. 


Inch. 
0. 


.01903 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strengtlL 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  18S,000 

Elastic  limit  per  square  inch  of  originalsection * do. . .    65, 000 

Elongation  per  i ncfi  after  rupture inch . .       .110 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00219 

Reduction  in  diameter  at  point  of  rupture do. . .       .  063 

Seduction  in  area  after  rupture,  per  cent  of  original  section SO.  7 

Character  of  broken  surface fine  silky 

ElongaUon  of  inch  sections ".09,  ".09,  ".10,  ".09,  ".11.  ".14,  ".20,*  ".U,  ".08,  ".10 


STEEL  SHAFTING 


FROM 


SPRINGFIELD    ARMORY. 
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8TESL  8HAFTIH0  FBOM  SPEIVGFIELD  ABICORT. 


Mark,  O. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3'^ 


No.  4781. 


Applied  loads. 

flonffation 
per  mch. 

SncoessiTe 

elonntion 

perlnch. 

Permanent 
set. 

SaoceaalTe 

permanent 

set. 

Remarks. 

Total. 

Peraqnare 
inch. 

Pounda. 

250 

1,250 

2,500 

5,000 

6,250 

5,500 

6,750 

6,000 

6,260 

6,600 

6,750 

7,000 

7.250 

7.500 

8,000 

8,500 

9,000 

9.500 

10,000 

10.500 

11.000 

11,500 

12,000 

12,600 

18,000 

13.600 

18, 610 

Pounds. 
1,000 
6,000 
10.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27.000 
28.000 
29.000 
30,000 
82.000 
34.000 
36.000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
6a  000 
52,000 
54.000 
64.040 

Inch, 
0. 

.000100 
.000300 
.000667 
.000700 
.000797 
.001000 
.007000 
.006300 
.010233 
.011000 
.012333 
.014000 
.016000 
.020267 
.024333 
.029167 
.034383 
.040000 
.047333 
.056000 
.0667 
.0800 
.1033 
.1367 
.2633 

Inch. 
0. 

.000100 
.000200 
.000367 
.000033 
.000067 
.000233 
.006000 
.001800 
.001983 
.000767 
.001333 
.001667 
.002000 
.004267 
.004066 
.004834 
.006166 
.006667 
.007333 
.008667 
.0107 
.0133 
.0233 
.0334 
.1166 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastio  Umit 

Tensile  strength. 

.007400 

.01)7400 

General  summary. 

Tensile  strenfrth  per  square  inch  of  original  section .pounds . .     64. 040 

Elastic  limit  per  sqoare  inch  of  original  section do. . .     22. 000 

Elongation  per  inch  after  rupture inch. .       .  3638 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  000707 

Reduction  in  diameter  at  point  of  rupture do...         .  184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 64.6 

Position  of  rupture 2"  trom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".25,  ".66*,  ".So 
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STEEL  SHAFTING. 


No.  4782. 


Mark,  1. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3". 


Applied  loads. 

Elonntion 
per  Inch. 

Snco«MiTe 

elongaUon 

per  iDoh. 

Permanent 
■ot. 

Saooeesive 

perm*nent 

set 

BemarkB. 

Total. 

Perwmare 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

6.000 

6,250 

6,500 

6.750 

6,000 

6,250 

6,500 

6,750 

7,000 

7.250 

7,500 

8,000 

8,500 

9,000 

9,500 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
80,000 
82,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
52,000 
54,000 

Inch. 
0. 

.000100 
.000300 
.000467 
.000638 
.000700 
.000933 
.005333 
.006033 
.007667 
.009333 
.010267 
.011867 

Inch. 
0. 

.000100 
.000200 
.000167 
.000168 

JncA. 
0- 

0. 

Inltiftlload. 
ElMtio  limit. 

Tensile  ttrength. 

1 

1 ••• 

1 

0. 

.000067 

•"••••  •••••• 

.000233 
.004400 
.001600 
.000784 
.001666 
.000934 
.001600 

I 

t 

1            

1 

, 

1 

1... 

.013333 

.001466 

1 

.015883          .002500 
.019000          .003167 

1 

1 

.023000 
.028000 
.033167 

.004000 
.005000 
.006167 

.038667    1      .005500 
.046667    ;      .008000 
.054667    1      .006000 
. 063333     1       .  008606 

.075000 
.095000 
.126667 
.2000 

.001667 

.020000 
.  031667 
.078333 

General  sumnuiry. 


Tenftile  strengtli  per  •qnare  inch  of  original  section ponnda.. 

Elastic  bin  it  pe  r  so  uare  inch  of  original  section do. . . 

Elongation  per  inch  nfter  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Bednction  in  diameter  at  x>oint  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".30  from  neck 

Character  of  broken  surface silky,  containing  a  spot  of  light-colored  metal  ".12  diameter 

Elongation  of  inch  sections ".30*,  ".37*,  ".81 


54,000 

21,000 

.2933 

.000700 

.144 
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Brass  from  Watervlibt  Arsenal, 


No.  of 
teat. 

Mark. 

Diam- 
eter. 

Sectional 
area. 

Tensile  Htrongth. 

Appearance  of  fractaren. 

Total. 

Per 

aqnare 

inch.. 

6.971 
6,972 

4 
5 

Inch. 
.7975 
.7976 

8q.  in. 
.50 
.50 

Poundg. 
12.750 
11,475 

Poundg. 
25.500 
22, 950 

Light  yellow  color. 

Both  fractured  in  the  threads. 

Composition. 


No.  of 
test. 

Mark. 

4 

5 

Copper. 

5,971 
5,972 

76.00 
75.50 

TIu. 


Zinc. 


0. 00  24. 25 

0.00    I      24.40 


H.  Doc.  373 17 
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BRONZE   AND   BRASS. 


Brass  from  Watertown  Arsenal  Foundry. 


Ko.  4851. 


Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


ToUl. 


Poundt. 
250 
500 
750 
1.000 
1,250 
1,500 
1,760 
2,000 
2,250 
2.500 
2,750 
3,000 
3,250 
3,500 
8,750 
4,000 
4,250 
4,500 
4,750 
5,000 
5,250 
5,500 
6,750 
6,000 
0,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,590 


Per  sanare 
inch. 


Pound*. 

1,000 

2,000 

3,0U0 

4,000 

5,000 

6,000 

7,000 

8,0U0 

0,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15,000 

16,  COJ 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25.000 

26, 000 

27,000 

28,000 

29,000 

30,000 

30,300 


Klonffation 
]>erTncb. 


Ineh, 
0. 

.000067 
.000167 
.000267 
.000333 
.000400 
.000467 
.000600 
.000700 
.000767 
.000833 
.000967 
.  OOlO.'tS 
.001133 
.001300 
.001400 
.00L600 
.001800 
.002033 
. 002433 
. 002867 
.003633 
.004133 
.  005567 
.006333 
.008033 
.009707 
.012400 
.013733 
.018033 


Sacoessive 
elongation  | 
per  iuoti.  ■ 


Permanent 

BCt. 


Inch. 
0. 

.000067 
.000100 
.000100 
*  000066 
.000067 
.000067 
.000133 
.000100 
.000067 
.000066 
.000134 
.000066 
.000100 
.000167 
.000100 
.000200 
.000200 
.000233 
.000400 
.000434 
.000766 
.000500 
.  001434 
.000766 
.  001700 
.  001734 
.002633 
.001333  I 
.004300 


Ineh. 


0. 


Saccessive 

permaneut 

set. 


Bemarka. 


Inch. 


0. 


1 

1 

0. 

1 

1 

1 

0. 

1 

............'............ 

1 

.000033     .000033 
! 

1 

1 

1 

.000600 

.000567 

1 

.003633 

.003033 

1 

1 

1 

.014433 


Initial  load. 


Elastic  limit 


010800 


Tensile  strength. 


General  eummary. 

Tensile  strength  i>er  sqnare  inch  of  ori^nal  section ponuds . .    30, 300 

Elastic  limit  per  sqnare  inch  of  original  section do. . .    16, 000 

Elongation  per  incli  after  r npture inch . .      .  0267 

Elongation  per  inch  under  strain  at  clastic  limit do...  .0014:0 

Keduction  in  diameter  at  point  of  rupture do. . .        .  024 

Hednction  in  area  aAcr  rupture,  percentof  original  section 8.4 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface light-yellow  metal,  in  part  lavender  color 

Elongation  of  inch  sections ".01,  ".05*,  .02 


Composition, 

Per  cent. 

Cu 57.22 

Sn 0.84 

Zn 42.40 
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Bemelt  of  Metal  used  in  Test  No.  4851. 


No.  4864. 


Mark,  3. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 

Peraqnare 
incn. 

P(mnd*. 

Poundt. 

250 

1,000 

600 

2,000 

750 

8,000 

1.000 

4,000 

1,250 

6,000 

1,600 

6,000 

1,750 

7,000 

2,000 

8,000 

2,250 

9,000 

2,500 

10,000 

2,750 

11,000 

8.000 

12,000 

8,250 

13,000 

3.500 

14,000 

8,750 

15,000 

4.000 

16,000 

4,250 

17.000 

4,500 

18,000 

4,750 

19,000 

5,000 

20,000 

5,250 

21,000 

6,500 

22,000 

6,750 

23,000 

6,000 

24,000 

6,250 

25,000 

6.500 

20,000 

6.750 

27,000 

7,000 

28,000 

7.260 

29.000 

7,500 

30,000 

7.750 

31,000 

8,000 

32,000 

8.250 

33,000 

8.500 

34,000 

8,750 

35,000 

0.000 

36,000 

0,250 

37,000 

9,500 

38,000 

9,750 

39,000 

10,000 

40,000 

10.250 

41,000 

10,600 

42,000 

10,750 

43,000 

11,000 

44,000 

11,250 

45,000 

11,420 

45,680 

Elongation 
per  inch. 


Inch. 

0. 

.000067 
.000133 
.000267 
.000333 
.000400 
.000467 
.000000 
.000667 
.000767 
.000800 
.000967 
.001033 
.001200 
.001267 
.001367 
.001467 
.001733 
.001867 
.002267 
.002400 
.002867 
.003333 
.004300 
.004933 
.005367 
.007033 
.008700 
.010333 
.012333 
.013167 
.014000 
.018500 
.023333 
.025567 
.027833 
.032333 
.036333 
.037500 
.043000 
.046333 
.052667 
.055500 
.062000 
.066000 


Saocestiive 

elongation 

I>er  inch. 


Pennanent 
•et. 


Ineh. 


0. 


.000067 
.000066 
.000134 
.000066 
.000067 
.000067 
.000133 
.000067 
.000100 
.000033 
.000167 
.000066 
.000167 
.000067 
.000100 
.000100 
.000266 
.000134 
.000400 
.000133 
. 000167 
.000466 
.000967 
.000633 
.000434 
.001066 
.001667 
.001633 
.002000 
.000834 
.000833 
.004500 
.004833 
.002234 
.002266 
.004500 
.004000 
.001167 
.005500 
.003333 
.006334 
.002833 
.006500 
.004000 


0. 


Ineh. 


0. 


0. 


Snooesaive 

permanent 

ftet. 


Ineh. 


0. 


.000083 


.000033 


.000400 


.000367 


.002133 


.001733 


.009000 


.006867 


021300 


,038267 


.012300 


.016967 


,060300 


.022033 


Bemarka. 


IniUal  load. 


Blaatio  limit. 


Surface  cracks  deyelop. 


Tensile  strength. 


General  eummary. 


45,680 

19,000 

.0800 

.001867 

.on 


Tensile  strength  per  square  inch  of  original  section ......pounds.. 

Blastio  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do . . . 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area,  after  rupture,  percentof  original  section 15.0 

Position  of  rupture -.  -  - l".6ftomneck 

Character  of  broken  surface lavender  color,  with  strips  of  yellow  colored  metal 

Elongation  of  inch  sections "06,  ".11*.  ".07 

Campoaition, 

Per  cent. 

Cu W.66 

On 0.34 

Zn 43.06 
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BRONZE   AND   BRASS. 


Brass. 

Two  specimens  taken  from  a  slab  aboat  7''  by  V  by  1-^"  cast  at 
Watertown  Arsenal  Foundry. 


No.  4872 


Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Jlpplifld  loads. 


Total. 


Per  sqiiare 
incb. 


Elongation 
per  inch. 


Ptnindt. 

250 

500 

750 

1,000 

1,250 

1,500 

1.750 

2,000 

2,250 

2,500 

8,410 


Pcundt. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
18,640 


Inch. 
0. 

.000067 
.000167 
.000267 
.000367 
.000633 
.001107 
.004833 
.007000 
.026833 


Saccesaive 

elonsation 

per  Inch. 


Jneh. 
0. 

.000067 
.000100 
.000100 
.000100 
.000266 
.0005.14 
.003666 
.002167 
.019888 


Permanent 

aet. 


2«»dk. 


0. 


.000067 


Sncoeaaive 

permanent 

aet 


Remarka. 


Inch, 
0.  *  Initial  load. 


I 


.000067 


ElaaUc  limit 


Crack  opens  in  atem. 
Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .    13, 640 

Elastic  limit  per  souare  inch  of  originalBection do . . .      5, 000 

Elongation  per  incn  after  raptnre inch. .      .  0600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000367 

Keduction  in  diameter  at  point  of  rupture do . . .        .  044 

Reduction  in  area  after  rupture,  per  centof  original  section 15.0 

Position  of  rupture ".56fW>mneck 

Character  of  broken  surface light  yellow  color.    At  one  side  the  metal  was  dark  brown  color, 

comprising  30  per  cent  of  surface.    The  metal  first  separated  at 

this  dark-colored  section. 
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No.  4873. 


Diameter,  '^564. 

Sectional  area,  .25  square  incb. 

Gaaged  length,  3*\ 


Applied  loads. 

Elongation 
I>erlD0h. 

Sncoeaaive 

elongation 

perlnch. 

Permanent 
set. 

SnccoMive 

permanent 

set. 

Remarks. 

Total. 

Per  so  aare 
inch. 

Pounds. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
3,260 
3,500 
3,750 
4,000 
4,250 
4,600 
4,750 
5,000 
5,250 
5,600 
5,750 
6,000 
6,250 
6,600 
6,750 
6,810 

Pounds. 

1,000 

2,000 

3,000 

4,000 

.     6.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

27,240 

Ineh. 
0. 

.000067 
.000200 
.000300 
.000367 
.000700 
.002000 
.004333 
.011067 
.032333 
.043000 
.066338 
.0833 
.1000 
.1133 
.1300 
.1433 
.1633 
.1767 
.2000 
.2133 
.2367 
.2533 
.2800 
.3000 
.3433 
.3733 

Ineh. 
0. 

.000067 
.000133 
.000100 
.000067 
.000383 
001300 
.002333 
.006734 
.021266 
.010667 
.023333 
.0167 
.0167 
.0133 
.0167 
.0133 
.0200 
.0134 
.0233. 
.0133 
.0234 
.0166 
.0267 
.0200 
.0433 
.0300 

Ineh. 
0. 

Jncft. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000033 

.000033 

.031088 

'  .osiooo 

General  summary. 

Tensile  strength  per  square  inch  of  original  section iwnnds . .    27, 240 

Elastic  limit  per  SQuare  inch  of  original  section do...      5,000 

Elongation  per  incD  after  rapture inch..      .4000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000367 

Reduction  in  diameter  at  point  of  rupture ,. do . . .       .  144 

Reduction  in  area  after  rupture,  i>er  cent  of  original  section^ 44. 6 

Position  of  rupture ".85Aromneck 

Character  of  broken  surface light  yellow 

Elongation  of  inch  secttona ".37,  ".35,  ".48* 

CompositUm, 

Per  cent. 

Cu ' 79.90 

Sn 2.12 

Zn 17.92 
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Brass  Mixture  Oast  at  Watbrtown  Arsenal  Foundry. 


No.  4856. 


Marks,  B  B,. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loadg. 

Elonsation 
perinoh. 

Sacoetaive 

elongation 

per  inch. 

Permanent 

set. 

Sacceflaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
3,250 
3,500 
8,750 
4,000 
4,250 
4,500 
4,750 
-  6,000 
5,250 
5,500 
5,750 
6,000 
0,250 
6,500 
6.750 
7,000 
7,250 
7,480 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,ODO 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,000 

27,000 

28,000 

29,000 

29,920 

Inch. 
0. 

.000067 
.000183 
.000800 
.000867 
.000583 
.000767 
.001787 
.004167 
.011667 
.023667 
.043333 
.058333 
.0800 
.0988 
.1200 
.1800 
.1533 
.1667 
.1867 
.2000 
.2200 
.2367 
.2633 
.2767 
.3067 
.3300 
.3667 
.8967 

Inch. 
0. 
.000067 
.000066 
.000167 
.000067 
.000066 
.000234 
.001000 
.002400 
.007500 
.012000 
.019666 
.015000 
.021667 
.0133 
.0267 
.0100 
.0233 
.0134 
.0200 
.0133 
.0200 
.0167 
.0266 
.0134 
.0300 
.0233 

Jneh. 
0. 

Jn^. 
0. 

Initial  load. 

Elastic  limit. 

Surface  cracks  derelop. 

Tensile  strength. 

•  •••■•  •••••• 

0. 

.011167 

.011167 

1             

0367 

; 

.0300 

1 

General  summary. 

Tensile  ttrength  per  square  inch  of  original  section pounds..    29,920 

Elastic  limit  per  square  inch  of  original  section «     il"      ^22 

Elongation  per  inch  after  rupture inch..     vjaJT 

Elongation  per  inch  under  strain  at  elastic  limit ao. . .  .  000707 

Keduction  in  diameter  at  point  of  rupture................ do...        .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section Vn'^'il.         'i 

Position  of  rupture •.•/-•-,-•  l"-2«  nxjm  neck 

Character  of  broken  surface uniform  lemon  yellow  color 

Elongatloii  of  inch  sections "'   •*^»   •"* 

Composition, 

Percent. 

o„  74.24 

g* :.....:; 0.50 

^:::::::::::::::::::::::::::: 25.30 
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Gtjn  Metal  Cast  at  Watbrtown  Arsenal  Foundry. 


No.  4853. 


Marks,  G  M  1. 

Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Sncceesive 

elonsation 

per  inoh. 

Permanent 
set. 

Successive 

I>ermanent 

set. 

Hemarka 

Total. 

Per  square 
inch. 

Pounds. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,250 
3,500 
3.^750 
4,000 
4,250 
4,500 
4,750 
4,790 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

19,160 

Inch, 
0. 

.000038 
.000183 
.000333 
.000400 
.000567 
.000633 
.000767 
.000900 
.001067 
.001367 
.001733 
.002400 
.004000 
.005833 
.010267 
.014333 
.023333 
.033000 

Inch. 

0. 
.000033 
.000100 
.000200 
.000067 
.000167 
.000066 
.000134 
.000133 
.000167 
.000300 
.000366 
.0006157 
.001600 
.001833 
.004434 
.004066 
.009000 
.009667 

Jneh. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 

Surface  cracks  doTolop. 
Tensile  strength. 

0. 

.000067 

.000067 

1 

.664366          .664233 

1 

1 

Creneral  summary. 


19,160 

10,000 

.0638 

.001067 

.024 

8.4 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Eeduotion  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  centof  original  section 

Position  of  rupture .' 1".3  from  neck 

Character  of  broken  surface Irregular  vesicular  surface.    Color  varies  firom  light  jellow  to 

dark  copper  color. 
Elongation  of  inch  sections ".03,  ".18*,  ".08 

Compo9iti&n. 

Per  oeni. 

Cn 87.30 

Sn 10.50 

Zn 2.68 
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BBONZE   AND   BRASS. 


Brass  Breeoh  Plate  for  12'^  B.  L.  Steel  Biflb. 

No.  4888. 

Bemelted  brass.    Specimen  from  runner. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  leugth,  2". 


Applied  loads. 


Elongation 

Persouare     P^^ '^^^^ 
incD. 


Pounds. 

250 

500 

750 

1,000 

1,250 

1,500 

1,760 

2,000 

2,250 

2,500 

2,750 

3,000 

3,250 

3,500 

3,750 

4,000 

4,250 

4.600 

4,750 

6.000 

6.260 

5,500 

5,750 

6,000 

6,250 

6,500 

6,750 

7.000 

7.250 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

9,000 

0,600 

10,000 

10,500 

11,000 

11.500 

12,000 

12.500 

13,000 

13,020 


Poiindv. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35.000 
36,  000 
88,  OUO 
40.000 
42,000 
44.000 
46,000 
48,000 
50.000 
52,000 
62, 080 


Inch. 
0. 
.00005 
.00010 
. 00015 
.00020 
.00030 
. 00045 
.00055 
.00060 
. 00080 
.00090 
.00100 
.00110 
.00130 

.00145 
.00165 
.00195 
.00220 
.00235 
.00266 
.00300 
.00320 
.00:}45 
.00400 
.00430 
.00485 
.00540 
.00605 
.00695 
.00790 
.00900 
.01050 
.01175 
.01430 
. 01595 
. 01855 
. 02440 
.03165 
.  o:i960 
.04960 
.05000 
.07100 
. 08250 
.09950 


Successive 

eluneatioD 

per  Inch. 


•®**      set. 


Bemarks. 


Jneh. 

0. 
.00005 
.00005 
.00005 
.00005 
.00010 
.00015 
.00010 
.00005 
.00020 
.00010 
.00010 
.00010 
.00020 

.00015 
.00020 
.00030 
.00025 
.00015 
.00030 
.00085 
.00020 
.00025 
.00055 
.00030 
.00055 
.00055 
.00065 
.00090 
.00095 
.00110 
.00150 
,00125 
.00255 
.00105 
.00260 
.00585 
.  00725 
.00785 
.01010 
.00940 
.01200 
.01150 
.01700 


Inch. 
0. 


0. 


00010 


.00065 


,00165 


00450 


Inch. 
0. 


Initial  load. 


.00010 


.00066 


,00100 


00285 


Elastic  limit,  not  well 
defined. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    62, 080 

Elastic  limit  per  square  Inch  of  original  section  (not  well  defined) il"       '^ 

Elongation  per  inch  after  rupture inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit a'"         m* 

Keductionin  diameter  At  point  of  rupture do...       .054 

Seduction  in  area  after  rupture,  per  cent  of  original  section -  -  -  -  •       18. 3 

Position  of  rupture ;//r®  «  "*"^ 

Character  of  broken  surface "^^^'^  „^^  „2 

Elongation  of  inch  sections -13  ,  ".W 

CampoHHon. 

Peroent. 

Cu 65.0 

Zn **f 

Sn 6 


BKONZIi:   AKD   BKASS. 
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COMPRESSION  OF  COPPER  CYLINDERS 


FOR  USE   WITH 


CRUSHER    GAUGES. 
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COMPKE8SI0N  OP  COPPEB  CYLINDERS. 


COHTSESSIOH  OF  COPPER  CTLIHDEES  FOB  UBK  WITH  CSUSHEK 

QAUQES. 


Mean  compreBBion  of  ten  copper  cylinders  fh>in  lot  of  100  pounds 
received  at  Frankfort  Arsenal,  Jantiary,  1890,  and  annealed  Jane,  1892. 
For  nse  in  cmsber  gange  iV  square-inch  area. 

Mean  dimensions  of  ten  cylinders:  Length,  ".4997 ;  diameter,  ".2510. 

Table  for  use  in  experiments  with  small-arm  ammunition. 


10.200    . 

10,400    . 
30.000 


3t,tM     . 
12.000     . 
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COMPRESSION   OF  COPPER  CYLINDERS. 


No.  5873— Continued. 


Load  per 

Total  compression. 

square 
inch  on 

Mean 

1 

ornsher 

cor- 

gauge ^ 

rected 

square 
inch 

1. 

2. 

3. 

4. 

6. 

1 

6. 

7. 

8. 

9. 

10. 

Meao. 

sets. 

area. 

1 

Poundt. 

Inch. 

Zneh. 

Inch. 

Inch. 

Inch. 

Inch. 

Ineh. 

Inch. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

22,800 

.0849 

.0841 

.0835 

.0831 

.0843  1 

.0860 

.0838 

.0860 

.0816 

.0836 

.0841 

.0630 

23,000 

.0860 

.0856 

.0848 

.0833 

.0860  1 

.0875 

.0849 

.0860 

.0829 

.0850 

.0862 

.0641 

23,200 

.0871 

.0870 

.0860 

.0835 

.0861 

.0885 

.0861 

.0861 

.0850 

.0861 

.0862 

.0651 

23,400 

.0885 

.0880 

.0875 

.0835 

.0865 

.0886 

.0871 

.0861 

.0865 

.0874 

.0870 

.0859 

23.600 

.0896 

.0801 

.0«76 

.0837 

.0866 

.0880 

.0877 

.0862 

.0880 

.0886 

.0876 

.0665 

23,800 

.0908 

.0902 

.0877 

.0840 

.0870 

.0892 

.0880 

.0864 

.0890 

.  .0897 

.0882 

.0871 

24,d00 

.0915 

.0917 

.0880 

.0846 

.0880 

.0890 

.0893 

.0860 

.0899 

.0905 

.0690 

.0678 

24,200 

.0020 

.0928 

.0883 

.0870 

.0895 

.0904 

.0899 

.0879 

.0906 

.0920 

.0901 

.0889 

24,400 

.0939 

.0942 

.0896 

.0881 

.0910 

.0915 

.0025 

.0892 

.0020 

.0931 

.0915 

.0008 

24,600 

.0950 

.0953 

.0906 

.0807 

.0915 

.0927 

.0925 

.0901 

.0924 

.0940 

.0924 

.0912 

24,600 

.00411 

.0965 

.0924 

.0907 

.0935 

.0945 

.0926 

.0912 

.0944 

.0949 

.0937 

.0925 

25,000 

.0979 

.0971 

.  09Tj 

.0916 

.0946 

.0961 

.0925 

.0926 

.0969 

.0961 

.0949 

.0937 

25, 200 

.0988 

.0985 

.0950 

.0930 

.0060 

.0974 

.0030 

.0940 

.0980 

.0976 

.0961 

.0949 

25,400 

.0995 

.0995 

.0066 

.0949 

.0969 

.0982 

.0»40 

.0955 

.0989 

.0987 

.0973 

.0061 

25,600 

.1006 

.1010 

.0973 

.0057 

.0980 

.0996 

.0951 

.0974 

.0997 

.1000 

.0984 

.0972 

25,800 

.1021 

.1021 

.0985 

.0970 

.0990 

.  1010 

.0970 

.0983 

.1005 

.1013 

.0097 

.0985 

26,000 

.1040 

.1033 

.0998 

.0976 

.1002 

.1020 

.0984 

.0991 

.1022 

.1025 

.1009 

.0097 

26.200 

.1054 

.1044 

.1009 

.0085 

.1018 

.  1030 

.0994 

.1000 

.1031 

.1036 

.1020 

.1008 

26,400 

.1060 

.1057 

.1020 

.0994 

.1030 

.1040 

.1006 

.1011 

.1039 

.1047 

.1030 

.1018 

26.600 

.1068 

.1070 

.1030 

.1005 

.1042 

.1047 

.1019 

.1023 

.1050 

.1059 

.1041 

.1029 

26,800 

.1075 

.1081 

.1040 

.1030 

.1055 

.1059 

.1030 

.1034 

.1061 

.1071 

.1054 

.1042 

27,000 

.1086 

.1090 

.1050 

.1041 

.1064 

.1075 

.1042 

.1045 

.1080 

.1085 

.1066 

.1054 

27,200 

.1101 

.1101 

.1061 

.1050 

.1071 

.1088 

.1054 

.1059 

.1090 

.1097 

.1077 

.1065 

27,400 

.1110 

.1115 

.1071 

.1060 

.1082 

.1099 

.1066 

.1074 

.1097 

.1106 

.1088 

.1076 

27,000 

.1125 

.  11.30 

.1081 

.1072 

.1095 

.1110 

.1077 

.1089 

.1107 

.1118 

.1100 

.1088 

27,800 

.1132 

.1146 

.1095 

.irsi 

.1111 

.1121 

.1093 

.1098 

.1120 

.  1130 

.1113 

.1101 

28.000 

.1151 

.1155 

.1115 

.1090 

.1128 

.1133 

.1106 

.1118 

.1138 

.1144 

.1128 

.1116 

28,  200 

.1162 

.1166 

.1129 

.1101 

.1138 

.1142 

.1117 

.1125 

.1145 

.1152 

.1138 

.1126 

28,  400 

.1177 

.1178 

.1138 

.1117 

.1148 

.1154 

.  1127 

.1135 

.1155 

.1166 

.1149 

.1137 

28.600 

.1191 

.1190 

.1142 

.1124 

.1157 

.1170 

.1139 

.1146 

.1168 

.1177 

.1160 

.1148 

28,800 

.1200 

.  1201 

.1155 

.1136 

.1174 

.1180 

.1155 

.1160 

.1181 

.1190 

.1173 

.1161 

29,000 

.1214 

.1211 

.1168 

.1152 

.1189 

.1190 

.1165 

.1169 

.1198 

.1202 

.1186 

.1174 

29,200 

.1224 

.1222 

.1179 

.1166 

.1190 

.1205 

.1171 

.1179 

.1210 

•1214 

.1197 

.1185 

29,400 

.1232 

.1234 

.1190 

.1177 

.1210 

.  1220 

.1177 

.1190 

.1217 

.1225 

.1207 

.1195 

20,600 

.1244 

.  1246 

.1197 

.1187 

.1220 

.1231 

.1186 

.1201 

.1225 

.1237 

.1217 

.1205 

29,800 

.1258 

.1260 

.1214 

.1196 

.1230 

.1240 

.1205 

.1210 

.1236 

.1250 

.1230 

.1217 

80,000 

.1271 

.1271 

.1220 

.1209 

.1240 

.1251 

.1220 

.1220 

.1245 

.1265 

.1241 

.1228 

30,200 

.1281 

.1282 

.1231 

.1226 

.1246 

.1260 

.1236 

.1238 

.1260 

.1275 

.1253 

.1240 

30,400 

.1301 

.1292 

.1242 

.1239 

.1255 

.1268 

.1248 

.1252 

.1275 

.1287 

.1266 

.1253 

30,600 

.1309 

.1303 

.1253 

.1250 

.1272 

.1277 

.1258 

.1262 

.1291 

.1300 

.1277 

.1264 

30,800 

.1321 

.1316 

.1266 

.1262 

.1205 

.1290 

.1270 

.1275 

.1304 

.1312 

.1291 

.1278 

31,000 

.1337 

.1330 

.1280 

.1260 

.1310 

.1304 

.1283 

.1290 

.1319 

.1325 

.1305 

.1292 

31,200 

.1345 

.1339 

.1291 

.1279 

.1319 

.1323 

.1295 

.1299 

.1326 

.1334 

.1316 

.1302 

81,400 

.1358 

.1350 

.n06 

.1285 

.1325 

.1335 

.1.304 

.1310 

.1335 

.  1343 

.1325 

.1312 

31,600 

.  1371 

.1367 

.1315 

.1299 

.1.338 

.1350 

.1310 

.1320 

.1343 

.1355 

.1337 

.1324 

31,800 

.1380 

.1378 

.  1321 

.1310 

.1345 

.1361 

.1325 

.1329 

.1355 

.1367 

.1347 

.1334 

82,000 

.1386 

.1387 

.1339 

.1326 

.1360 

.1370 

.1335 

.1340 

.1375 

.1376 

.1359 

.1346 

32,200 

.1394 

.1396 

.1350 

.1336 

.  1370 

.1381 

.1349 

.1341 

.1384 

.1385 

.1369 

.1356 

82.400 

.1412 

.1410 

.1370 

.1350 

.1385 

.1390 

.1365 

.1348 

.1395 

.1397 

.1382 

.1369 

32,600 

.1422 

.1415 

.1379 

.1362 

.1.396 

.1399 

.  1379 

.1368 

.1404 

.1410 

.1393 

.1379 

32,800 

.1435 

.1422 

.1389 

.1374 

.1410 

.1420 

.1390 

.1385 

.1416 

.1421 

.1406 

.1393 

33,000 

.1453 

.1430 

.1395 

.1381 

.  1421 

.1430 

.  1405 

.1401 

.1429 

.1430 

.1417 

.1401 

83,200 

.1468 

.1445 

.1404 

.1392 

.1432 

.1440 

.1411 

.1415 

.1441 

.1440 

.1429 

.1416 

33,  40O 

.1475 

.1459 

.1415 

.1402 

.1444 

.1445 

.1420 

.1420 

.1450 

.1451 

.1438 

.1423 

33.600 

.1483 

.1468 

.1425 

.1413 

.1454 

.1454 

.1430 

.1481 

.1465 

.1405 

.1449 

.1436 

33.  800 

.1492 

.1480 

.1437 

.1425 

.1461 

.1465 

.1441 

.1450 

.1480 

.1476 

.1461 

.1448 

84,000 

.1505 

.1492 

.1452 

.1437 

.1475 

.1479 

.1455 

.1460 

.1492 

.1489 

.1474 

.1461 

34,200 

.1516 

.1500 

.1464 

.1451 

.1487 

.1492 

.1465 

.1469 

.1501 

.1499 

.1484 

.1471 

34,400 

.1526 

.1513 

.1471 

.1467 

.1500 

.1504 

.1475 

.1481 

.1511 

.1511 

.1496 

.1483 

34,600 

.1585 

.1529 

.1486 

.1480 

.1510 

.1514 

.1485 

.1489 

.1520 

.1522 

.1507 

.1494 

84.800  , 

.1546 

.1535 

.1495 

.1492 

.1.^20 

.1525 

.1501 

.1505 

.1531 

.1531 

.1518 

.1505 

35,000  1 

.1556 

.1545 

.  1.W5 

.1504 

.1531 

.1537 

.1510 

.1512 

.1540 

.1545 

.1529 

.1515 

35.200 

.1672 

.1553 

.1516 

.1513 

.1541 

.1548 

.1520 

.1525 

.1551 

.1558 

.1640 

.1526 

35.400 

.1586 

.1565 

.  15.30 

.1520 

.1554 

.1560 

.1531 

.1535 

.1560 

.1506 

.1561 

.1687 

35,600 

.1595 

.1575 

.1544 

.1530 

.1566 

.1570 

.1545 

.1544 

.1575 

.1577 

.1562 

.1546 

35,800 

.1605 

.1589 

.1560 

.1540 

.1574 

.1580 

.1560 

.1554 

.1591 

.1586 

.1574 

.1660 

36.  000 

.1612 

.1601 

.1568 

.1549 

.1590 

.1595 

.1575 

.  1565 

.1604 

.1597 

.1586 

.1672 

86,  200 

.  1621 

.1610 

.1576 

.  1561 

.1605 

.1611 

.1588 

.1675 

.1611 

.1607 

.1596 

.1682 

36.400 

.1629 

.1617 

.1583 

.1575 

.1617 

.  1625 

.1601 

.1586 

.1615 

.1618 

.1607 

.1598 

36,600 

.1640 

.1626 

.1594 

.1588 

.1625 

.1636 

.1606 

.1601 

.1623 

.1630 

.1617 

.1603 

86,800 

.1659 

.1639 

.1607 

.1698 

.1646 

.1644 

.1615 

.1619 

.1630 

.1640 

.1630 

.1616 

COMPEESSrON  OF  COPPEB  CYLINDERS. 
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:  jg 

ims 

;iS 

ilMS 

IMO 

■(MS 

'l9«0 

ifwl 

!io«i» 

!io8o 

-  ^ 

:i9Sa 

.1988 

!lB94 

'1976 

iee« 

.IMS 

ilKIt 

MUS 

;2oo4 

:in7o 

:mi 

.2001 

;  MK) 

:i9!>4 

2031 

',2cra 

2002 

.1990 

.2005 

,2030 

:2oi2 

.2033 

:2005 

:»oo 

!2oas 

■.2033 

;  ens 

2055 

.  we 

.2034 

,2058 

205S 

2oea 

;2o«i 

:2o2fl 

!2ae5 

;20«6 

!2051 

.2085 

2093 

:20M 

:20«8 

:2048 

!mm3 

;2ofi» 

'.XK 

:  20.15 

!2U85 

.2080 

-sooe 

,2093 

-2088 

.2080 

!206S 

.2U9S 

am 

:2i2o 

,2n92 

.2075 

:2iS7 

:2iie 

'.    at 

-SUM 

.2088 

:2ii2 

.2142 

.2118 

.2098 

ItM 

:2iM 

:2120 

.2  07 

!2112 

'.      21 

!2t30 

.2117 

.2139 

.2187 

.2144 

ill  30 

2181 

:2172 

:2:44 

;2  3B 

:i!i8o 

12172 

12  52 

.2110 

.2  4B 

.2150 

.2168 

.2194 

.2172 

!21»0 

!2175 

I2  84 

.2206 

!2180 

'.IIM 

'.2m 

12214 

1310 

.2174 

.2221 

.2200 

!2228 

!Z223 

2233 

!s2a8 

:22oa 

.2232 

:2210 

lllOl 

'.mo 

'.2331 

:2218 

.2202 

.2220 

.2245 

.2227 

!  22111 

!22W 

.2230 

2281 

.222S 

.22«2 

:22Sl 

:222» 

:i225 

.2239 

:2284 

12245 

22T0 

.2248 

1283 

!22a) 

:227B 

:2275 

■,2280 

!229U 

.225S 

.2278 

1302 

'.2W» 

,2288 

3311 

:23M 

:2275 

:237j 

.mi 

:2301 

.2275 

;2280 

!2294 

.2293 

.22fl0 

.2302 

mt 

'.3SXJ 

;2296 

:22»1 

;23s3 

;333o 

:231fl 

:2S»3 

:23it 

:2336 

:2318 
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COMPBESSIOK  OF  COPPER  CYLINDERS. 


No.  5873 — Gontinaed. 


Load  per 

1 

Total 

compression. 

square 

Mean 

inch  on 

omsber 

cor- 

gauge  ^ 

oected 

BQuare 
incli 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Ineh. 

Pound*. 

Ineh. 

Inch, 

Ineh. 

Inch. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh, 

Indi. 

Ineh, 

51.200 

.2347 

.2335 

.2308 

.2305 

.2342 

.2337 

.2.125 

.2302 

.2324 

.21)43 

.2327 

.2313 

61,400 

.2351 

.2343 

.2314 

.2315 

.2354 

.2342 

.2327 

.2313 

.2330 

.2352 

.2334 

.2320 

5i,eoo 

.2360 

.2350 

.2316 

.2321 

.2365 

.2365 

.2334 

.2322 

.2340 

.2360 

.2342 

.2328 

51.800 

.23<nr 

.2369 

.2322 

.2326 

.2370 

.2360 

.2341 

.2330 

.2:U7 

.2366 

.2349 

.2335 

52,000 

.2374 

.2364 

.2331 

.2330 

.2380 

.2370 

.2349 

.2339 

.2357 

.2375 

.2357 

.2:)43 

52, 200 

.2882 

.2374 

.2340 

.2340 

.2385 

.2376 

.2359 

.2346 

.2365 

.2381 

.2365 

.2361 

52,400 

.2390 

.2382 

.2349 

.2342 

.2191 

.2385 

.2366 

.2336 

.2371 

.2386 

.2372 

.2358 

52,600 

.2400 

.2388 

.2358 

.2361 

.2396 

.2393 

.2375 

.2365 

.2380 

.2395 

.2381 

.2387 

52.800 

.2408 

.2395 

.2365 

.2371 

.2403 

.2390 

.2383 

.2373 

.23H9 

.2404 

.2389 

.2376 

53.000 

.2415 

.2401 

.2371 

.2381 

.2412 

.2411 

.2395 

.2:t80 

.2.195 

.2413 

.2397 

.2383 

53,200 

.2420 

.2410 

.2382 

.2390 

.2422 

.2417 

.2400 

.2385 

.2403 

.2421 

.2405 

.2391 

53,400 

.2426 

.2418 

.2391 

.2396 

.  .2431 

.2426 

.2405 

.2393 

.2410 

.2429 

.2413 

.2390 

53.600 

.2436 

.2426 

.  2.^98 

.2403 

.2441 

.2429 

.2410 

.2404 

.2420 

.2436 

.2420 

.2408 

53,800 

.2444 

.2435 

.2405 

.2410 

.2452 

.2432 

.2410 

.2411 

.2426 

.  2443 

.2427 

.2413 

54,000 

.2451 

.2441 

.2412 

.2413 

.2460 

.2441 

.2425 

.2421 

.2435 

.2452 

.2435 

.2421 

54.200 

.2457 

.2453 

.2416 

.2420 

.2465 

.2449 

.2439 

.2430 

.2440 

.2461 

.2443 

.2429 

54,400 

.2466 

.2458 

.2424 

.2427 

.2470 

.2458 

.2450 

.2435 

.2448 

.2468 

.2450 

.2436 

54,600 

.2475 

.2465 

.2433 

.2430 

1  .2476 

.2466 

.2457 

.2444 

.  2455 

.2475 

.2458 

.2441 

54,800 

.2480 

.2470 

.2443 

.2446 

.2482 

.2474 

.2464 

.2451 

.2461 

.2481 

.2465 

.2451 

55,000 

.2486 

.2477 

.2450 

.2454 

.2488 

.2481 

.2473 

.2465 

.2469 

.2489 

.2472 

.2458 

55,200 

.2492 

.2483 

.2460 

.2460 

.2405 

.2488 

.2477 

.2460 

.2476 

.2495 

.2470 

.2485 

55. 4U0 

.2499 

.2490 

.2405 

.2466 

.2503 

.2496 

.2483 

.2465 

.2484 

.2502 

.2486 

.2471 

55,600 

.2506 

.2499 

.2473 

.2475 

.2514 

.2504 

.2488 

.2471 

.2491 

.2510 

.2403 

.  2479 

55,800 

.2514 

.2505 

.2480 

.2482 

.2520 

.2513 

.2497 

.2480 

.2501 

.2515 

.2501 

.2487 

56,000 

.2524 

.2512 

.2486 

.2491 

.2528 

.2523 

.2604 

.2486 

.2506 

.2521 

.2608 

.2495 

56, 200 

.2529 

.2522 

.2494 

.2496 

.2534 

.2529 

.2510 

.2404 

.2512 

.2530 

.2514 

.2301 

56,400 

.2535 

.2531 

.2600 

.2501 

.2637 

2536 

.2516 

.2500 

.2520 

.2535 

.2521 

.2508 

66,600 

.2545 

.2536 

.2506 

.2506 

.2545 

.2546 

.2622 

.2510 

.2528 

.2542 

.2529 

.2516 

56,800 

.  2655 

.2544 

.2514 

.2511 

.2654 

.2550 

.2528 

.2516 

.2536 

.2660 

.2536 

.2523 

57.000 

.2560 

.2548 

.2519 

.2520 

.2661 

.2557 

.2635 

.2525 

.2544 

.2.558 

.2543 

.2530 

57,  200 

.2364 

.2355 

.2524 

.2626 

.2670 

.2562 

.2342 

.2531 

.2651 

.2562 

.2540 

.2536 

57,  400 

.2567 

.2661 

.2531 

.2533 

.2676 

.2566 

.2546 

.2536 

.2656 

.2570 

.2654 

.2541 

67,600 

.2672 

.2567 

.2538 

.2540 

.2682 

.2574 

.2552 

.2541 

.2563 

.2677 

.2561 

.2548 

57,800 

.2579 

.2572 

.2545 

.2545 

.2689 

.2578 

.2569 

.2550 

.2570 

.2682 

.2567 

.2554 

58,000 

.2500 

.2579 

.2552 

.2550 

.2604 

.2590 

.2668 

.2667 

.2577 

.2590 

.2.575 

.2562 

58,200 

.2595 

.2585 

.2560 

.2666 

.2601 

.2697 

.2676 

.2565 

.2585 

.2600 

.2683 

.2570 

58,400 

.2604 

.2591 

.2666 

.2573 

.2600 

.2605 

.2683 

.2673 

.2590 

.2609 

.2590 

.2577 

68,600 

.2612 

.2594 

.2675 

.2583 

.2615 

.2610 

.2588 

.2581 

.2597 

.2614 

.2587 

.2584 

58,800 

.2619 

.2603 

.2582 

.2589 

.2617 

.2614 

.2595 

.2587 

.2602 

.2815 

.2602 

.2580 

50.000 

.2628 

.2611 

.2587 

.2597 

.2624 

.2618 

.2604 

.2596 

.2609 

.2624 

.2610 

.2597 

60.200 

.2630 

.2619 

.2591 

.2606 

.2629 

.2625 

.2610 

.28J3 

.2615 

.2630 

.2616 

.2003 

50.400 

.2635 

.262;i 

.2508 

.2611 

.2632 

.2628 

.2614 

.2610 

.2622 

.2634 

.2621 

.2808 

50,600 

.2638 

.2627 

.2605 

.2616 

.2638 

.2639 

.2619 

.2615 

.26J9 

.2638 

.2626 

.2613 

50,800 

.2645 

.2634 

.2614 

.2621 

.2643 

.2646 

.2625 

.2620 

.2635 

.2646 

.2633 

.2620 

60,000 

.2<M8 

.2640 

.2620 

.2626 

.2652 

.2660 

.2634 

.2625 

.2642 

.2650 

.2839 

.2628 
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No.  5899. 

Mean  compressioti  of  ten  copper  cylinders  from  lot  of  300  pounds  of 
metal  procured  at  Frankford  Arsenal  September,  1889.  For  use  witli 
crusher  gauge  ^o  square  iucb  area. 

Mean  dimensions  of  ten  cylinders:  Length,  ".4995;  diameter,  ".2511. 


Load  per 

Total 

compression. 

square 
inch  on 

Mean 

crusher 

cor- 

g«Mlg«A 

rected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Ineh. 

Ineh, 

3,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6,000 

.0001 

.0001 

.0001 

.0004 

.0005 

.0004 

.0001 

.0002 

.0002 

.0001 

.0002 

.0062' 

9,000 

.0001 

.0009 

.0004 

.0007 

.0010 

.0009 

.0004 

.0009 

.0007 

.0005 

.0006 

.0006 

12,000 

.0009 

.0025 

.0015 

.0026 

.0024 

.0022 

.0019 

.0020 

.0027 

.0019 

.0021 

.0020 

15,000 

.0040 

.0055 

.0039 

.0057 

.0051 

.0045 

.0041 

.0049 

.0055 

.0044 

.0048 

.0046 

16,000 

.0046 

.0060 

.0045 

.0061 

.0058 

.0053 

.0049 

.0055 

.0061 

.0051 

.0054 

.0052 

17,000 

.0050 

.0072 

.0055 

.0074 

.0068 

.0063 

.0061 

.0066 

.0071 

.0064 

.0065 

.0063 

18,000 

.0067 

.0082 

.0065 

.0OH7 

.0080 

.0074 

.0071 

.0079 

.0085 

.0075 

.0076 

.0074 

19.000 

.0076 

.0096 

.0074 

.0098 

.0090 

.0083 

.0084 

.0086 

.0098 

.0086 

.0087 

.0084 

20,000 

.0090 

.0106 

.0088 

.0110 

.0103 

.0094 

.0094 

.0099 

.0108 

.0008 

.0099 

.0096 

21,000 

.0102 

.0119 

.0098 

.0125 

.0115 

.0106 

.0105 

.0110 

.0121 

.0109 

.0111 

.0108 

22,000 

.0113 

.0130 

.0110 

.0137 

.0126 

.0118 

.0116 

.0121 

.0131 

.0122 

.0122 

.0118 

23,000 

.0125 

.0141 

.0125 

.0148 

.0140 

.0120 

.0129 

.0135 

.0145 

.0135 

.0135 

.0131 

24.000 

.0135 

.0154 

.0134 

.0160 

.0153 

.0141 

.0140 

.0146 

.0159 

.0148 

.0147 

.0143 

25,000 

.0147 

.0166 

.0146 

.0175 

.0166 

.0154 

.0154 

.0161 

.0171 

.0162 

.0160 

.0156 

26,000 

.0160 

.0180 

.0159 

.0188 

.0180 

.0168 

.0166 

.0175 

.0185 

.0174 

.0174 

.0160 

27,000 

.0179 

.0194 

.0172 

.0202 

.0195 

.0180 

.0182 

.0189 

.0196 

.0184 

.0187 

.0182 

28,000 

.0186 

.0205 

.0188 

.0218 

.0209 

.0195 

.0194 

.0204 

.0212 

.0201 

.0201 

.0196 

29,000 

.0108 

.0221 

.0205 

.0281 

.0223 

.0206 

.0211 

.0210 

.0226 

.0216 

.0216 

.0211 

30.000 

.0214 

.0231 

.0220 

.0246 

.0238 

.0222 

.0226 

.0231 

.0240 

.0231 

.0230 

.0225 

31,000 

.0225 

.0248 

.0230 

.0260 

.0252 

.0235 

.  0238 

.0246 

.0254 

.0244 

.0243 

.0237 

32,000 

.0241 

.0261 

.0245 

.0275 

.0269 

.0251 

.0252 

.0259 

.0275 

.0258 

.0259 

.0253 

33,000 

.0255 

.0279 

.0257 

.0290 

.0285 

.0263 

.0269 

.0275 

.0285 

.0275 

.0273 

.0267 

34,000 

.0269 

.0291 

.0274 

.0305 

.0299 

.0279 

.0284 

.0299 

.0299 

.0290 

.0280 

.0283 

35.000 

.0281 

.0310 

.0291 

.0322 

.0315 

.0294 

.0299 

.0305 

.0315 

.0305 

.0304 

.0297 

36.000 

.0298 

.0326 

.0304 

.  0337 

.0331 

.0310 

.0315 

.0321 

.0333 

.0319 

.0319 

.0312 

87,000 

.0314 

.0340 

.0325 

.0356 

.0355 

.0325 

.0320 

.0341 

.0349 

.0337 

.0337 

.0329 

38,000 

.0337 

.0360 

.0340 

.0371 

.0365 

.0344 

.0346 

.0358 

.0365 

.0365 

.0354 

.0346 

39,000 

.0350 

.0374 

.0366 

.0389 

.0381 

.0355 

.0363 

.0373 

.0384 

.0369 

.0369 

.0361 

40.000 

.0366 

.0389 

.0370 

.0405 

.0402 

.0374 

.0380 

.0391 

.0401 

.0383 

.0386 

.0377 

41,000 

.0384 

.0410 

.0389 

.0420 

.0417 

.0391 

.0395 

.0408 

.0418 

.0405 

.0404 

.0395 

42,000 

.0401 

.0425 

.0406 

.0441 

.0435 

.0409 

.0415 

.0429 

.0434 

.0425 

.0422 

.0413 

43.000 

.0415 

.0441 

.0424 

.0456 

.0452 

.0430 

.0430 

.0444 

.0450 

.0446 

.0439 

.0429 

44,000 

.0134 

.0403 

.0440 

.0475 

.0473 

.0446 

.0448 

.0466 

.0470 

.0460 

.0468 

.0448 

45,000 

.0452 

.0480 

.0459 

.0492 

.0488 

.0466 

.0472 

.0482 

.0490 

.0480 

.0476 

.0466 

46,000 

.0469 

.0498 

.0475 

.0510 

.05(>9 

.0481 

.0492 

.0497 

.0508 

.0497 

.0494 

.0483 

47,000 

.0488 

.0519 

.0495 

.0534 

.0528 

.0506 

.0511 

.0519 

.0530 

.0514 

.0514 

.0503 

48,000 

.0506 

.0534 

.0513 

.0552 

.0547 

.0626 

.0529 

.0539 

.0550 

.0540 

.0534 

.0523 

40,000 

.0527 

.0551 

.0580 

.0574 

.0563 

.0548 

.0546 

.0559 

.0569 

.0565 

.0452 

.0541 

50,000 

.0544 

.0572 

.  0552 

.05*5 

.0585 

.0567 

.0566 

.0574 

.0590 

.0576 

.0571 

.0560 

51,000 

.0565 

.0594 

.0575 

.0611 

.0605 

.0589 

.0584 

.0595 

.0606 

.0595 

.0392 

.0581 

52,000 

.0584 

.0615 

.0590 

.0635 

.0624 

.0605 

.0606 

.0614 

.0630 

.0610 

.0611 

.0600 

53,000 

.0608 

.0636 

.0616 

.0661 

.0646 

.0624 

.0629 

.0635 

.0652 

.0685 

.0634 

.0623 

54,000 

.062^ 

.0661 

.0639 

.0679 

.0667 

.0642 

.0649 

.0064 

.0672 

.0661 

.0656 

.0645 

55,000 

.0640 

.0680 

.0658 

.0701 

.0694 

.0664 

.0670 

.0682 

.0690 

.0688 

.0677 

.0666 

56,000 

.0661 

.0709 

.0683 

.0726 

.0714 

.0684 

.0690 

.0705 

.0714 

.0706 

.0699 

.0688 

57,000 

.0681 

.0724 

.0701 

.0735 

.0733 

.0701 

.0709 

.0724 

.0735 

.0725 

.0717 

.0706 

58,000 

.0706 

.0740 

.0722 

.0764 

.0755 

.0725 

.0734 

.0749 

.0759 

.0741 

.0740 

.0729 

59,000 

.0729 

.0764 

.0741 

.0789 

.0779 

.0742 

.0752 

.0769 

.0786 

.0771 

.0762 

.0751 

60,000 

.0740 

.0789 

.0770 

.0810 

.0795 

.0765 

.0775 

.0798 

.0805 

.0794 

.0784 

.0773 
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BBONZE   AND   BBA88. 


Bbass  Breech  Plate  fob  12^'  B.  L,  Steel  Bifle. 

Fo.  4888. 
Bemelted  brass.    Specimen  from  runner. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


Applied  loads. 

1 

Elongation 
per  mcb. 

Successive 

elunffstioD 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

BemArka. 

• 

TotAl. 

Per  square 
inca. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,  000 

11,000 

12,000 

13.  000 

14,  000 

15,000 
16,000 
17,  000 
18,000 
19,  000 
20.000 
21,000 
22.000 
23,000 
24.000 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
38,  000 
40.000 
42,000 
44.  000 
46,000 
48,000 
50.  000 
52.000 
52,080 

Pounds. 

250 

500 

750 

1,000 

1,250 

1,500 

1,750 

2,000 

2,250 

2,500 

2,750 

3.000 

3.250 

8,500 

3,750 

4,000 

4,250 

4,500 

4,750 

6,000 

5.260 

5,500 

5,750 

6,000 

6,250 

6,500 

6,750 

7.000 

7,250 

7,500 

7,750 

8,000 

8.250 

8.500 

8,750 

9.000 

9,500 

10,  000 

10,500 

11,000 

11.500 

12,000 

12.500 

13,  000 

13,020 

Inch. 
0. 

.00005 
.00010 
.00015 
.00020 
.  00030 
.00045 
.00065 
.00060 
.0U080 
.00090 
.00100 
.00110 
.00130 

.00145 
.00165 
.00195 
.00220 
. 00235 
.00265 
.00300 
.00320 
.00345 
.00400 
.00430 
. 00485 
.00540 
.00605 
.00695 
.00790 
.00900 
.01050 
.01175 
.01430 
.  01595 
.01855 
. 02440 
.03165 
.03960 
.04960 
.05900 
.07100 
. 08250 
.09950 

Inch. 

0. 
.00005 
.00005 
.00005 
.00005 
.00010 
.00015 
.00010 
.00005 
.00020 
.00010 
.00010 
.00010 
.00020 

.00015 
.00020 
.00030 
.00025 
. 00015 
.00030 
.00035 
.00020 
.00025 
.00055 
.00030 
.00055 
.00055 
.00065 
.00090 
.00095 
.00110 
.00150 
,00125 
.00255 
.00165 
.00260 
. 00585 
. 00725 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit,  not  weU 
defined. 

• 

Tensile  strength. 

0. 

.00010 

.00010 

.00065 

.00055 

.00165 

.00100 

.00450 

*.o6286  " 

;::::;:::::::::  :::::::::i 

.00785 
.01010 

.00940 
.01200 
.01150 
.01700 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    62,080 

Elastic  limit  per  square  inch  of  original  section  (not  well  defined) do...    14,000 

Elongation  per  inch  after  rupture inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00130 

Beductionin  diameter  at  point  of  rupture do...        .061 

Keduction  in  area  after  rupture,  per  cent  of  original  section 18. 8 

Position  of  rupture ".70  from  neck 

Character  of  bix>ken  surface light-yellow  color 

Elongation  of  inch  sections 'MS*.  ".00 

Compo8it%on. 

Per  cent. 

Cu 66.0 

Zn 44.5 

Sn 5 
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COHPBESSIOH  OT  COPPEB  CTLDmEBS  EOR  USE  WITH  CEUSHEE 

GAUGES. 


No.  5873. 

Mean  compression  of  ten  copper  cylinders  from  lot  of  100  pounds 
received  at  Frankfort  Arsenal,  January,  1890,  and  annealed  June,  1892. 
For  use  in  crusher  gauge  -^  square-inch  area. 

Mean  dimensions  often  cylinders:  Length, '^4997;  diameter, '^2510. 

Table  for  use  in  experiments  with  small-arm  ammunition. 


Load  per 

Total 

compression. 

square 
inch  on 

« 

Mean 

crusher 

cor- 

gauge tV 

rected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

0. 

10. 

Mean. 

sets. 

area. 

Pounds, 

Inch. 

JncA. 

Inch. 

Ineh, 

Inch. 

Jneh. 

Inch. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

1,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

2,500 

.0001 

0. 

.0002 

.0001 

.0002 

.0004 

.0001 

.0002 

.0001 

.0004 

.0002 

.0002 

3,000 

.0002 

.0001 

.0002 

.0001 

.0004 

.0004 

.0001 

.0004 

.0002 

.0004 

.0003 

.0003 

8,500 

.0003 

.0001 

.0006 

.0002 

.0006 

.0006 

.0001 

0004 

.0004 

.0006 

.0004 

.0004 

4,000 

.0007 

.0003 

.0007 

.0004 

.0007 

.0006 

.0003 

.0009 

.0006 

.0010 

.0006 

.0006 

4,500 

.0010 

.0007 

.0011 

.0006 

.0012 

.0016 

.0007 

.0013 

.0011 

.0015 

.0011 

.0011 

5,000 

.0020 

.0015 

.0023 

.0020 

.0020 

.0024 

.0010 

.0025 

.0021 

.0026 

.0021 

.0021 

5,500 

.0033 

.0028 

.0035 

.0025 

.0034 

.0046 

.0028 

.0036 

.0036 

.0041 

.0034 

.0033 

6,000 

.0040 

.0041 

.0060 

.(1039 

.0052 

.0066 

.0041 

.0050 

.0060 

.0056 

.0049 

.0048 

«,500 

.0067 

.0060 

.0065 

.0056 

.0060 

.0078 

.0060 

.0070 

.0066 

.0073 

.0066 

.0064 

7,000 

.0081 

.0078 

.0084 

.0072 

.0084 

.0006 

.0076 

.0086 

.0086 

.0000 

.0083 

.0081 

7,500 

.0090 

.0096 

.0106 

.0090 

.0103 

.0116 

.0002 

.0105 

.0103 

.0109 

.0102 

.0000 

8,000 

.0120 

.0116 

.0120 

.0110 

.0121 

.0135 

.0108 

.0120 

.0120 

.0127 

.0120 

.0117 

8,500 

.0138 

.0135 

.0140 

.0126 

.0146 

.0161 

.0130 

.0140 

.0137 

.0148 

.0140 

.0136 

9,000 

.0157 

.0156 

.0160 

.0145 

.0160 

.0175 

.0151 

.0166 

.0163 

.0171 

.0160 

•0155 

9.500 

.0182 

.0176 

.0181 

.0180 

.0177 

.0104 

.0171 

.0181 

.0185 

.0101 

.0182 

.0177 

10,000 

.0200 

.0190 

.0206 

.0185 

.0202 

.0214 

.0103 

.0201 

.0210 

.0218 

.0202 

.0107 

10,500 

.0221 

.0219 

.0228 

.0209 

.0226 

.0238 

.0216 

.0230 

.0232 

.0245 

.0226 

.0221 

11,000 

.0241 

.0241 

.0247 

.0230 

.0244 

.0260 

.0230 

.0246 

.0250 

.0258 

.0246 

.0240 

11,500 

.0261 

.0265 

.0267 

.0249 

.0266 

.0280 

.0260 

.0265 

.0274 

.0283 

.0267 

.0261 

12,000 

.0285 

.0285 

.0296 

.0276 

.0287 

.0305 

.0282 

.0285 

.0300 

.0302 

.0290 

.0283 

12,500 

.0311 

.0311 

.0315 

.0296 

.0311 

.0325 

.0310 

.0314 

.0320 

.0331 

.0314 

.0307 

13.000 

.0334 

.0334 

.0338 

.0315 

.0386 

.0350 

.0328 

.0335 

.0345 

.0354 

.0337 

.0320 

13,500 

.0356 

.0358 

.0362 

.0345 

.0360 

.0375 

.0355 

.0360 

.0371 

.0381 

.0362 

.0354 

14,000 

.0382 

.0381 

.0386 

.0376 

.0383 

.0305 

.0378 

.0375 

.0300 

.0300 

.0384 

.0375 

14,500 

.0407 

.0409 

.0407 

.0380 

.0406 

.0430 

.0404 

.0396 

.0416 

.0425 

.0409 

.0400 

15,000 

.0430 

.0434 

.0430 

.0416 

.0441 

.0448 

.0423 

.0430 

.0430 

.0450 

.0434 

.0424 

15,500 

.0456 

.0455 

.0465 

.0444 

.0460 

.0470 

.0440 

.0465 

.0462 

.0476 

.0460 

.0450 

16,000 

.0481 

.0480 

.0482 

.0470 

.0470 

.0406 

.0473 

.0481 

.0510 

.0500 

.0485 

.0474 

16,600 

.0506 

.0604 

.0512 

.0490 

.0525 

.0521 

.0601 

.0601 

.0520 

.0525 

.0500 

.0480 

17,000 

.0531 

.0531 

.0534 

.0611 

.0633 

.0546 

.06?5 

.0526 

.0540 

.0654 

.0533 

.0622 

17,500 

.0560 

.0661 

.0658 

.0646 

.0500 

.0570 

.0552 

.0560 

.0574 

.0585 

.0563 

.0552 

18,000 

.0684 

.0587 

.0680 

.0673 

.0581 

.0506 

.0575 

.0577 

.0504 

.0586 

.0583 

.0572 

18,200 

.0505 

.0596 

.0691 

.0577 

.0506 

.0606 

.0589 

.a590 

.0606 

.0588 

.0593 

.0682 

18,400 

.0602 

.0610 

.0602 

.0586 

.0608 

.0620 

.0505 

.0610 

.0610 

.0505 

.0605 

.0504 

18,600 

.0612 

.0618 

.0617 

.0504 

.0621 

.0635 

.0604 

.0616 

.0628 

.0606 

.0615 

.0604 

18,800 

.0623 

.0624 

.0627 

.0605 

.0632 

.0645 

.0610 

.0622 

.06:J7 

.0616 

.0625 

.0614 

19,000 

.0632 

.0630 

.0636 

.0615 

.0643 

.0664 

.0631 

.0632 

.0652 

.0631 

.0635 

.0624 

19,200 

.0646 

.0647 

.0644 

.0625. 

.0647 

.0664 

.0641 

•0642 

.0660 

.0642 

.0646 

.0635 

19,400 

.0667 

.0657 

.0661 

.0640 

.0665 

.0673 

.0640 

.0652 

.0669 

.0648 

.0655 

.0644 

19,600 

.0669 

.0670 

.0662 

.0661 

.0668 

.0688 

.0660 

.0663 

.0675 

.0657 

.0666 

.0655 

19,800 

.0677 

.0680 

.0676 

.0657 

.0679 

.0607 

.0667 

.0675 

.0684 

.0672 

.0676 

.0665 

20,000 

.0688 

.0690 

.0682 

.0666 

.0680 

.0706 

.0682 

.0686 

.0600 

.0684 

.0687 

.0676 

20,200 

.0608 

.0699 

.0692 

.0676 

.0703 

.0718 

.0606 

.0605 

.0711 

.0601 

.0698 

.0687 

20,400 

.0710 

.0720 

.0705 

.0600 

.0712 

.0728 

.0705 

.0706 

.0725 

.0702 

.0710 

.0609 

20,600 

.0721 

.0728 

.0720 

.0704 

.0725 

.0737 

.0700 

.0716 

,  .0735 

.0716 

.0721 

.0710 

20,800 

.0782 

.0736 

.0731 

.0716 

.0734 

.0747 

.0715 

.0725 

1  .0745 

.0727 

.0731 

.0720 

21,000 

.0740 

.0742 

.0740 

.0723 

.0740 

.0760 

.0725 

.0786 

.0758 

.0740 

.0740 

.0729 

21,200 

.0764 

.0740 

.0740 

.0734 

.0756 

.0781 

.0730 

.0745 

.0760 

.0748 

.0752 

.0741 

21,400 

.0770 

.0760 

.0760 

.0745 

.0770 

.0701 

.0764 

.0750 

.0770 

.0759 

.0765 

.0754 

21,600 

.0781 

.0774 

.0770 

.0764 

.0785 

.0700 

.0764 

.0770 

.0700 

.0770 

.0776 

.0765 

21,800 

.0790 

.0785 

.0786 

.0768 

.0701 

.0806 

.0777 

.0780 

.0808 

.0782 

.0787 

.0776 

22,000 

.0801 

.0797 

.0708 

.0770 

.0801 

.0815 

.0784 

.0780 

.0808 

.0795 

.0797 

.0780 

22,200 

.0611 

.0809 

.0806 

.0701 

.0815 

.0828 

.0707 

.0806 

.0800 

.0804 

.0808 

.0707 

23,400 

.0824 

.0820 

.0815 

.0810 

.0830 

.0835 

.0800 

.0621 

.0810 

.0816 

.0810 

.0808 

22,600 

.0832 

.0829 

.0825 

.0825 

.0836 

.0846 

.08^ 

.0860 

1 

.0811 

.0825 

.0831 

.  0820 

C0HPBES810N  OF  COPPER  CYLIKDEB8. 
No.  5873— Cotttinaed. 


P«<nd*. 

/iKfc- 

Tnih. 

Ih**. 

Int* 

i«A. 

Inch. 

JikA, 

7»f». 

J«». 

/K*. 

Inth. 

1«A. 

33,800 

.0841 

.0841 

.0880 

.0838 

.0860 

.0641 

.0830 

^OM 

.0880 

.oew 

:«B60 

.0875 

.0849 

.0880 

'iH 

:oe50 

.0852 

.0841 

23,200 

.0860 

,0835 

.0861 

.0862 

23,400 

!08S5 

!0866 

:08n5 

.0870 

2S;S00 

.08»« 

'.mi 

-0668 

:o«77 

:ofl82 

:0886 

,0878 

:0866 

23.800 

.0008 

.0840 

.0880 

.0864 

.0881 

Si,  1)00 

.0889 

.0896 

:0B78 

14,200 

iowa 

.OTS8 

.0883 

:o87o 

.0805 

.0904 

:os9b 

.0879 

,0906 

.0920 

,0901 

.0889 

14.400 

.0039 

,089* 

.0013 

34^  «W 

.OOM 

:ooi2 

34;  800 

.0001 

:o98i 

:u935 

:oM5 

:<(925 

'.DM 

:o9i9 

:o937 

25,000 

.0079 

.0049 

K,200 

.0088 

'.D»m> 

.0961 

2s:4<xi 

.ows 

:o»M 

'.MK 

'.Met 

:oae2 

'.OMO 

:095S 

:o9e7 

:o9«i 

25,000 

.1000 

.0074 

:oMi 

li.MO 

.0933 

.own 

K,OW 

ioeoH 

'.    022 

:io2s 

-1009 

:0997 

2«.;»w 

2S.400 

.1000 

20.  800 

'.    U05 

:io42 

:  023 

:  060 

:io5o 

:i029 

20.800 

;io75 

.    040 

27,1100 

.   I'M 

:  080 

:io66 

!7,a» 

Inoi 

.    D«l 

:  U50 

;io7i 

:io88 

:inii 

:  059 

a7,400 

.   UTI 

.low 

:  097 

ill  08 

2T.00O 

.  081 

:    089 

u.m 

:  C8i 

:ii2i 

:  093 

.  098 

:  20 

:  11a 

:ii28 

W.-iM 

:iio« 

!    01 

:  17 

:  125 

:i  45 

:  152 

:i28 

M.400 

.im 

:  138 

.1154 

:ii4B 

28.600 

.1160 

:i  48 

28.800 

iiaii 

:  38 

!U74 

:ii8o 

:  I5S 

:  180 

:ii«o 

.1  61 

.1214 

.   188 

.  10s 

.    169 

.    198 

.1202 

:ii88 

2a!  200 

'.     66 

'.i  85 

2»,4«0 

:i23t 

:  IM 

.     77 

:iKo 

.1225 

.t  «6 

20,800 

:i244 

.    107 

.    237 

:m7 

.1205 

20.8U0 

:i2flo 

:  05 

.  236 

30.000 

.1271 

:  220 

:  109 

:  251 

.    220 

.  215 

:i265 

:i228 

30.200 

.1281 

.    231 

.    228 

.    260 

.    236 

•  ?* 

.   280 

.  275 

.1253 

ao.4«o 

.  242 

.1280 

30,000 

^1303 

.    253 

!  260 

'.  272 

:  277 

:  202 

30,800 

:i32i 

.1318 

.  266 

.  262 

.1290 

:  2T0 

.  I7B 

:  301 

:i2«i 

!l278 

.1292 

svnw 

!l33S 

'.    291 

!l27B 

'.  310 

:  323 

:    205 

:  299 

.  302 

3i:4«o 

.   JM 

.1285 

.    325 

.  310 

:  335 

:i325 

silsoo 

ilMO 

;i37B 

.1299 
.1310 

:  345 

■  ^ 

'UK 

■    367 

:  34 

82,000 

'.  as» 

.1325 

.    300 

:ij35 

:  340 

:  3JS 

:  378 

:i35B 

3!,  200, 
3H00 

im 

'.Ultt 

11385 

\l»0 

:  348 

:  54 

:i379 

:i362 

.  aw 

:  399 

:i37B 

.   368 

:i3»3 

IS 

IIm 

'usS 

.    380 
.   386 

!)381 

:    430 

:  401 

:    420 

:    430 

:   393 

33:200 

.    404 

.1392 

:143a 

:i4ii 

:i429 

.1444 

:    420 

:  423 

3a;«D0 

:   408 

'.    426 

:m3 

.1454 

.  431 

:    465 

:i44» 

.  488 

.  43; 

.1425 

.   (65 

.    150 

.    480 

.  176 

.    148 

.150S 

.    460 

.  48B 

.    461 

31:900 

'.  !«0 

:it87 

.    189 

.  499 

:i48i 

:i  28 

!    4T1 

;i467 

.1500 

;   604 

:ii7£ 

:  511 

-1198 

:  183 

.    488 

.1  85 

:  180 

.1507 

.  495 

:i492 

.1601 

asioooi 

8S,  200 

1   72 

:  M& 

.1504 

:i53i 

:i5i8 

:i  20 

:  512 

:  540 

:i558 

:i62» 

.1640 

:  528 

:  MS 

'.  630 

:  536 

:  560 

.  5TS 

.    644 

.  5(4 

.1605 

.   560 

.1574 

.1  80 

:  591 

'.I6i» 

sfliioo 

!lS2» 

:  583 

:i575 

:ifl25 

iiaoi 

:  686 

:i607 

:i  98 

'.  820 

.1688 

.1830 

.1008 

bo;  800 

.IBM 

.    83* 

■  *" 

:i588 

.1646 

.1815 

■  "* 

■  "^ 

.1640 

.1630 

COMPBE88ION  OP  COPPEB  CYLINDEK3. 
No.  5873— Continued. 


Loadpn 

■ST. 

- 

M«ui 

oniebor 

ga«)[«A 

M^ 

"E* 

NlA 

Pimndt. 

Inih. 

Iruh. 

Inch. 

/mH- 

/**. 

Jne*. 

Jnc* 

Incl. 

Inch. 

JiieA. 

Inch 

Ituk. 

87.  OW 

.1040 

.1851 

.llt2 

37,  WO 

!ie85 

'.IfK, 

:i8S7 

:i«2i 

:i8«5 

:i^ 

'.    040 

S7,*00 
37,  MO 

:i8e8 

:ieM 

:i03o 

;i88a 

;  860 

:i87B 

'1885 

1872 

IMS 

37,800 

.1700 

'.jm 

.1087 

.18M 

:ie9o 

.1005 

.   888 

.    886 

:i707 

llB82 

sslaoo 

:i«so 

;nia 

:i8ei 

.    893 

.1008 

.1889 

ilTSS 

11720 

1    712 

S§,800 

:iT09 

,1740 

.1740 

.1720 

,1725 

Bflimo 

:  740 

:i744 

:i77o 

ll760 

ll746 

30,400 

.1760 

.1783 

-1750 

:i75S 

.1775 

,   78S 

38,600 

:  Tu 

:n92 

M,SOO 

.  774 

:i77i 

:i79i 

11775 

40, «» 

lo.aoo 

,1813 

:i923 

.1783 

.1774 

'isil 

:    624 

:i827 

■ifiU 

ll7B7 

40,400 

iieii 

:i82T 

:i8i« 

40.800 

M,mo 

:i846 

'.IKS 

ll844 

ll830 

:iB35 

:i844 

,1840 

4i;a)o 

.1840 

:  889 

'.>M0 

:iB52 

11873 

.1860 

4l!«00 

:is9s 

:i899 

;i8«2 

:ia'ia 

:is95 

.      0& 

.1870 

41. »» 

.IBOB 

.  902 

ll87B 

42,000 

:i9os 

'.mi 

I1OO3 

-1880 

42,200 

:ilr34 

.192S 

.18M 

,1922 

.1933 

42.400 

Am 

:ins4 

.1946 

:i9ii 

Imsi 

I1934 

43,800 

,IO«S 

!l909 

:ie58 

ll048 

43^400 

ilBW 

:i08S 

'im 

'iMB 

:m5 

!l980 

:i9ss 

19M 

:]994 

ll»«7 

.1058 

43.000 

iliWO 

:iog4 

!3D0.1 

:20M 

:m5 

:2oo2 

:2ooi 

:i975 

44:000 

.2010 

.2014 

:ie9« 

I2012 

u!400 

iaoos 

:2ooo 

:2oas 

,2001 

:202o 

44,000 

.20S5 

,2045 

Isoie 

44,  MO 

.20SB 

:2oi» 

:2oao 

:204i 

:wn 

:2O20 

:2o«5 

:2oo5 

.2035 

.2020 

.2061 

12035 

45:200 

:2073 

.207S 

.2054 

.2082 

4S.400 

'.XOi 

.2040 

45, 000 

:2oo4 

.2068 

:2048 

:2o»3 

:2oao 

,2080 

;20.M 

:2085 

I2O8O 

4t,eoo 

,2102 

.2102 

.2050 

.2093 

46.000 

:20SS 

.20A0 

:2io« 

:2085 

.2096 

12121 

12007 

12083 

4B.J00 

.2092 

.2110 

.2008 

:2OTe 

.2103 

.2132 

.2107 

.2003 

40.400 

.2138 

,2102 

.2080 

48. 000 

.2090 

.2096 

:2i22 

12I24 

121IO 

40,800 

:2I20 

.2107 

:2iso 

:2i42 

:2I21 

.2130 

:2i5o 

47.000 

.2102 

.2165 

.2127 

.2117 

.2102 

47.  MO 

:zi48 

12176 

12154 

47.400 

:2172 

:2144 

:2ira 

:2180 

:2m 

:2IS2 

.2169 

.2185 

47,000 

.2101 

47,900 

:2i9o 

:2i9o 

:2ifl» 

:2i5fl 

:2I77 

12204 

12181 

12187 

48.000 

.2204 

.2175 

.2IM 

,2200 

.2I<0 

4S,aoo 

.2219 

.2170 

48,400 

^2202 

:2]82 

12204 

12230 

12210 

48.000 
48,800 

:2242 

:2228 

:2203 

iwl 

:2240 

:2232 

,2210 

.2191 

12245 

■^13 

:22a3 

12230 

.2256 

I2237 

12223 

49:200 

.2230 

.222S 

.2282 

.2220 

.2226 

.2239 

,22M 

B,400 

2OT0 

,2207 

.2240 

9,000 

:225o 

:2255 

12280 

.2200 

12248 

IS,  800 

:22«0 

.2244 

.2278 

.2275 

.2280 

.2246 

60,000 

2293 

.2202 

60,200 

.2302 

12277 

:2288 

:228i 

:2305! 

,2287 

12273 

M.4O0 

2311 

,2374 

.2;ioei 

.2283 

.2275 

.2280 

60,000 

.2820 

.2311 

.2301 

to,  800 

:2305 

,2305 

'.xitn 

2300 

12205 

2344 

.2327 

.22Be| 

.2291 

^ 

.2330 

.2310 

.2293 

.2304 
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Load  per 

1 

Total  compression. 

Bquare 
inch  on 

Mean 

crnsber 

cor- 

gauge  1^ 

oected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pounds. 

Inch. 

Ineh, 

Inch, 

Inch. 

Jneh. 

Inch. 

In^. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

51, 200 

.2347 

.2335 

.2808 

.2305 

.2342 

.2337 

.2.(25 

.2302 

.2324 

.2:)43 

.2327 

.2313 

61,400 

.2351 

.2343 

.2314 

.2315 

.2354 

.2342 

.2327 

.2313 

.2330 

.2352 

.2334 

.2320 

51,600 

.2360 

.2350 

.2310 

.2321 

.2365 

.2356 

.2334 

.2322 

.2340 

.2360 

.2342 

.2328 

51.800 

.23G7 

.2359 

.2322 

.2326 

.2370 

.2360 

.2341 

.2330 

.2347 

.2366 

.2349 

.2335 

52,000 

.2374 

.2364 

.2331 

.2330 

.2380 

.2370 

.2349 

.2330 

.2357 

.2375 

.2357 

.2:^43 

52,200 

.2882 

.2374 

.2340 

.2340 

.2385 

.2376 

.2359 

.2346 

.2365 

.2381 

.2365 

.2351 

52,  400 

.2390 

.2382 

.2349 

.2342 

.zm 

.2385 

.2366 

.2356 

.2371 

.2386 

.  2372 

.2358 

52,000 

.2400 

.2388 

.2358 

.2361 

.2396 

.2393 

.2375 

.2365 

.2380 

.2395 

.2381 

.2367 

52,800 

.2408 

.2395 

.2365 

.2371 

.2403 

.2309 

.2383 

.2373 

.2389 

.2404 

.2380 

.2376 

53,000 

.2415 

.2401 

.2371 

.2381 

.2412 

.2411 

.2395 

.2:i80 

.230) 

.2413 

.2397 

.2383 

53,200 

.2420 

.2410 

.2382 

.2390 

.2422 

.2417 

.2400 

.2385 

.2405 

.2421 

.2405 

.2391 

53,400 

.2426 

.2418 

.2391 

.2396 

.2431 

.2426 

.2405 

.2393 

.2410 

.2420 

.  2413 

.2399 

53,600 

.2436 

.2426 

.  2:^98 

.2403 

.2441 

.2429 

.2410 

.2404 

.2420 

.2436 

.2420 

.2406 

53,800 

.2444 

.2435 

.2405 

.2410 

.2452 

.2432 

.2410 

.2411 

.2426 

.2443 

.2427 

.2413 

54,000 

.2451 

.2441 

.2412 

.2413 

.2460 

.2441 

.2425 

.2421 

.2435 

.2462 

.2435 

.2421 

54.200 

.2457 

.2453 

.2416 

.2420 

.2465 

.2449 

.2430 

.2430 

.2440 

.2461 

.2443 

.3429 

54,400 

.2466 

.2458 

.2424 

.2427 

.2470 

.2458 

.2450 

.2435 

.2448 

.2468 

.2450 

.2436 

54,600 

.2475 

.2465 

.2433 

.2436 

.2475 

.2466 

.2457 

.2444 

.2455 

.2475 

.2458 

.2444 

54,800 

.2480 

.2470 

.2443 

.2446 

.2482 

.2474 

.2464 

.2451 

.2461 

.2481 

.2465 

.2461 

55,000 

.2486 

.2477 

.2450 

.2454 

.2488 

.2481 

.  2473 

.2455 

.2469 

.2489 

.2472 

.2458 

55,200 

.2492 

.2483 

.2460 

.2460 

.2495 

.2488 

.2477 

.2460 

.2470 

.2495 

.2479 

.2465 

55, 4U0 

.2499 

.2490 

.2465 

.2466 

.2503 

.2496 

.2483 

.2466 

.2484 

.2502 

.2485 

.2471 

55.600 

.2506 

.2499 

.2473 

.2475 

.2514 

.2504 

.2488 

.2471 

.2491 

.2510 

.2493 

.  2479 

55,800 

.2514 

.2505 

.2480 

.2482 

.2520 

.2613 

.2497 

.2480 

.2501 

.2515 

.2501 

.2487 

56.000 

.2524 

.2512 

.2486 

.2491 

.2.528 

.2523 

.2504 

.2486 

.2506 

.2521 

.2508 

.2496 

56. 200 

.2529 

.2522 

.  2494 

.2496 

.2534 

.2529 

.2510 

.2404 

.2612 

.2530 

.2514 

.2!>01 

56,400 

.2535 

.2531 

.2500 

.2501 

.2537 

2536 

.2516 

.2600 

.2620 

.2636 

.2621 

.2608 

56,600 

.2545 

.2536 

.  2506 

.2506 

.2546 

.2546 

.2522 

.2510 

.2528 

.2542 

.2529 

.2516 

56,  8U0 

.2555 

.2544 

.2514 

.2611 

.2554 

.25.'i0 

.2628 

.2516 

.2536 

.?S)50 

.2636 

.2523 

57,  000 

.2560 

.2548 

.2519 

.  2520 

.2561 

.2557 

.2635 

.2525 

.2544 

.2558 

.2543 

.2.530 

57.  200 

.2504 

.2555 

.2524 

.2526 

.2570 

.2562 

.2542 

.2531 

.2651 

.2562 

.2540 

.2536 

57,  400 

.2567 

.2561 

.2531 

.2533 

.2576 

.2566 

.2546 

.2536 

.2656 

.2570 

.2554 

.2641 

57,600 

.2572 

.2567 

.2538 

.2540 

.2582 

.2574 

.2552 

.2541 

.2563 

.2577 

.2661 

.2648 

57.800 

.2579 

.2572 

.2545 

.2.545 

.2589 

.2578 

.2559 

.2550 

.2570 

.2582 

.2567 

.2564 

58,000 

.2590 

.2579 

.2552 

.2550 

.2594 

.2590 

.2568 

.2557 

.2577 

.2590 

.2575 

.2562 

58,200 

.2595 

.2585 

.2560 

.2566 

.2601 

.2597 

.2576 

.2666 

.2585 

.2600 

.2583 

.2570 

58,400 

.2604 

.2591 

.2566 

.2573 

.2606 

.2605 

.2583 

.2573 

.2590 

.2609 

.2590 

.2577 

58,600 

.2612 

.2594 

.2575 

.2583 

.2615 

.2610 

.2588 

.2581 

.2597 

.2614 

.2597 

.2584 

58,800 

.2619 

.2603 

.2582 

.2589 

.2617 

.2614 

.2505 

.2587 

.2602 

.2615 

.2602 

.2689 

59.000 

.2628 

.2611 

.2587 

.2597 

.2624 

.2618 

.2604 

.2590 

.2609 

.2624 

.2610 

.2597 

59,200 

.26.30 

.2619 

.2591 

.2606 

.2629 

.2625 

.2610 

.28J3 

.2616 

.2630 

.2616 

.2003 

50.400 

.2635 

.2623 

.2508 

.  2811 

.2632 

.2628 

.2614 

.2610 

.2622 

.2634 

.2621 

.2608 

59,600 

.2638 

.2627 

.2605 

.2616 

.2638 

.2639 

.2619 

.2615 

.  26J9 

.2638 

.  2626 

.2613 

50,800 

.2645 

.2634 

.2614 

.2621 

.2643 

.2646 

.2625 

.2620 

.2635 

.2646 

.2633 

.2620 

60,000 

.2648 

.2640 

.2620 

.2626 

.2652 

.2650 

.2634 

.2625 

.2642 

.2650 

.2639 

.2626 
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1^0.  5899. 

Mean  compressiou  of  teu  copper  cylinders  from  lot  of  300  pounds  of 
metal  procured  at  Frankford  Arsenal  September,  1889.  For  use  with 
crusher  gauge  ^^o  square  iuch  area. 

Mean  dimensions  of  ten  cylinders:  Length,  ".4995;  diameter,  ".2511. 


Load  per 

Total 

compression. 

square 
inch  on 

Mean 

crusher 

wir- 

gauged 

reoted 

square 
inch 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

Ineh. 

Inch. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

3,000 
6,000 

0. 
.0001 

0. 
.0001 

0. 
.0001 

0. 
.0004 

0. 
.0005 

0. 
.0004 

0. 
.0001 

0. 
.0002 

0. 
.0002 

0. 
.0001 

.0062 

.0002* 

9,000 

.0001 

.0009 

.0004 

.0007 

.0010 

.0009 

.0004 

.0009 

.0007 

.0005 

.0006 

.0006 

12,000 

.0009 

.0025 

.0015 

.0026 

.0024 

.0022 

.0019 

.0020 

.0027 

.0019 

.0021 

.0020 

15,000 

.0040 

.0056 

.0030 

.0057 

.0051 

.0045 

.0041 

.0049 

.0055 

.0044 

.0048 

.0046 

16,000 

.0046 

.0060 

.0045 

.0061 

.0058 

.0053 

.0049 

.0055 

.0061 

.0051 

.0054 

.0052 

17.000 

.0059 

.0072 

.0055 

.0074 

.0068 

.0063 

.0061 

.0066 

.0071 

.0064 

.0065 

.0063 

18,000 

.0067 

.0082 

.0065 

.0087 

.0080 

.0074 

.0071 

.0079 

.0085 

.0076 

.0076 

.0074 

19,000 

.0076 

.0096 

.0074 

.0098 

.0090 

.0083 

.0084 

.0086 

.0098 

.0086 

.0087 

.0084 

20,000 

.0090 

.0106 

.0088 

.0110 

.0103 

.0094 

.0094 

.0099 

.0108 

.0098 

.0099 

.0006 

21,000 

.0102 

.0119 

.0096 

.0125 

.0115 

.0106 

.0105 

.0110 

.0121 

.0109 

.0111 

.0108 

22,000 

.0113 

.0130 

.0110 

.0137 

.0126 

.0118 

.0116 

.0121 

.0131 

.0122 

.0122 

.0118 

23,000 

.0125 

.0141 

.0125 

.0148 

.0140 

.0129 

.0129 

.0135 

.0145 

.0135 

.0135 

.0131 

24.000 

.0135 

.0154 

.0184 

.0160 

.0153 

.0141 

.0140 

.0146 

.0159 

.0148 

.0147 

.0143 

25,000 

.0147 

.0165 

.0146 

.0175 

.0166 

.0154 

.0154 

.0161 

.0171 

.0162 

.0160 

.0156 

26,000 

.0160 

.0180 

.0159 

.0188 

.0180 

.0168 

.0166 

.0175 

.0185 

.0174 

.0174 

.0169 

27,000 

.0179 

.0194 

.0172 

.0202 

.0195 

.0180 

.0182 

.0189 

.0196 

.0184 

.0187 

.0182 

28,000 

.0186 

.0205 

.0188 

.0218 

.0209 

.0195 

.0194 

.0204 

.0212 

.0201 

.0201 

.0196 

20,000 

.0106 

.0221 

.0205 

.0231 

.0223 

.0206 

.0211 

.0219 

.0226 

.0216 

.0216 

.0211 

30,000 

.0214 

.0231 

.0220 

.0246 

.0238 

.0222 

.0226 

.0231 

.0240 

.0231 

.0230 

.0225 

31, 000 

.0225 

.0248 

.0230 

.0260 

.0252 

.0235 

.0238 

.0246 

.0254 

.0244 

.0243 

.0237 

32.000 

.0241 

.0261 

.0245 

.0275 

.0269 

.0251 

.0252 

.0259 

.0275 

.0268 

.0259 

.0253 

33,000 

.0255 

.0279 

.0257 

.0290 

.0285 

.0263 

.0269 

.0275 

.0285 

.0276 

.0273 

.0267 

34.000 

.02(t9 

.0291 

.0274 

.0305 

.0299 

.0279 

.0284 

.0299 

.0299 

.0290 

.0280 

.02^2 

35.000 

.0281 

.0310 

.0291 

.0322 

.0315 

.0294 

.0299 

.0305 

.0315 

.0306 

.0304 

.0297 

86.000 

.0298 

.0328 

.0304 

.  0337 

.0331 

.0310 

.0315 

.0321 

.0333 

.0319 

.0319 

.0312 

87,000 

.0314 

.0340 

.0325 

.0356 

.0355 

.0325 

.0320 

.0341 

.0349 

.0387 

.0387 

.0320 

88,000 

.0337 

.0360 

.0340 

.0371 

.0365 

.0344 

.0346 

.0358 

.0365 

.0355 

.0354 

.0346 

89.000 

.0350 

.0374 

.0356 

.0389 

.0381 

.0355 

.0363 

.0378 

.0384 

.0360 

.0369 

.0361 

40,000 

.0306 

.0389 

.0370 

.0405 

.0402 

.0374 

.0380 

.0391 

.0401 

.0388 

.0386 

.0377 

41,000 

.0384 

.0410 

.0389 

.0420 

.0417 

.0391 

.0395 

.0408 

.0418 

.0405 

.0404 

.0395 

42,000 

.0401 

.0425 

.0406 

.0441 

.0435 

.0409 

.0415 

.0429 

.0434 

.0425 

.0422 

.0413 

43,000 

.0415 

.0441 

.0424 

.0456 

.0452 

.0430 

.0430 

.0444 

.0450 

.0446 

.0439 

.0429 

44.000 

.0434 

.0403 

.0440 

.0475 

.0473 

.0446 

.0448 

.0466 

.0470 

.0460 

.0468 

.0448 

45,000 

.0452 

.0480 

.0459 

.0492 

.0488 

.0466 

.0472 

.0482 

.0490 

.0480 

.0476 

.0466 

46,000 

.0469 

.0498 

.0475 

.0510 

.0&<)9 

.0481 

.0492 

.0497 

.0508 

.0497 

.0494 

.0483 

47,000 

.0488 

.0519 

.0495 

.0534 

.0528 

.0506 

.0611 

.0519 

.0530 

.0614 

.0514 

.0503 

48,000 

.0506 

.0534 

.0513 

.0552 

.0547 

.0526 

.0529 

.0539 

.0550 

.0540 

.0534 

.0528 

49,000 

.0527 

.0551 

.0530 

.0574 

.0563 

.0548 

.0546 

.0559 

.0569 

.0555 

.0452 

.0541 

50,000 

.0544 

.0572 

.0552 

.05a5 

.0585 

.0567 

.0566 

.0574 

.0590 

.0576 

.0571 

.0560 

51.000 

.0565 

.0594 

.0575 

1  .0611 

.0605 

.0589 

.0584 

.0595 

.0606 

.0505 

.0592 

.0581 

52,000 

.0584 

.0615 

.0590 

.0635 

.0624 

.0605 

.0006 

.0614 

.0630 

.0610 

.0611 

.0600 

53,000 

.0608 

.0636 

.0616 

.0661 

.0646 

.0624 

.0629 

.0635 

.0652 

.0635 

.06.34 

.0623 

54,000 

.062^ 

.0661 

.0689 

.0679 

.0667 

.0642 

.0649 

.0664 

.0672 

.0661 

.0656 

.0&15 

65,000 

.0640 

.0680 

.0658 

.0701 

.0694 

.0664 

.0670 

.0682 

.0600 

.0688 

.0677 

.0666 

56.000 

.0661 

.0709 

.0683 

.0726 

.0714 

.0684 

.0690 

.0705 

.0714 

.0705 

.0699 

.0688 

67,000 

.0681 

.0724 

.0701 

.0735 

.0733 

.0701 

.0709 

.0724 

.0735 

.0726 

.0717 

.0706 

58,000 

.0706 

.0740 

.0722 

.0764 

.0755 

.0725 

.0734 

.0749 

.0759 

.0741 

.0740 

.0729 

59.000 

.0729 

.0764 

.0741 

.0789 

.0779 

.0742 

.0752 

.0769 

.0786 

.0771 

.0762 

.0751 

60,000 

.0740 

.0788 

.0770 

.0810 

.0795 

.0765 

.0776 

.0798 

.0805 

.0794 

.0784 

.0773 

H.  Doc.  373 18 
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COMPRESSION  OF  COPPER   CYLINDERS. 


No.  6919. 

Mean  compression  of  seven  copper  cylinders  from  a  lot  of  ^^Lake" 
copper  procured  atFrankford  Arsenal  from  tbeScoville  Manufacturing 
Company  November,  1892.  For  use  with  crusher  gauge  ^q  square  inch 
area. 

Mean  dimensions  of  seven  cylinders:  Length/M499;  diameter/'.2060. 


Load  per 

Total  compression. 

Hqiiare 
inch  on 

Mean 

crutiber 

cor- 

gauge ^ 

rected 

square 
inch 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

Mean. 

seta. 

area. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

lACk. 

IruK 

Inch. 

Inch. 

25.U0U 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

25,500 

.0002 

.0003 

.0003 

.0003 

.0004 

.0002 

.0002 

.0003 

.0003 

26,000 

.i)004 

.0010 

.0008 

.00l>8 

.0006 

.0005 

.0004 

.0006 

.0006 

26,  500 

.0008 

.0014 

.0010 

.0011 

.0009 

.0008 

.0009 

.0010 

.0010 

27  000 

.0011 

.0015 

.0013 

.0013 

.0011 

.0010 

.0011 

.0012 

.0012 

27,500 

.0014 

.0019 

.0016 

.0016 

.0016 

.0015 

.0017 

.0016 

.0016 

28,000 

.0018 

.0022 

.0021 

.0022 

.0019 

.0019 

.0021 

.0020 

.0020 

28,500 

.0022 

.00J5 

.0025 

.0026 

.0024 

.0023 

.0024 

.0024 

.0024 

29,000 

.0025 

.0(J29 

.0029 

.0030 

.0029 

.0026 

.0027 

.0028 

.0028 

29,500 

.0028 

.0034 

.0033 

.0032 

.0032 

.0030 

.0031 

.0031 

.0031 

30,000 

.0034 

.0040 

.0037 

.0036 

.0035 

.0033 

.0036 

.0030 

.0035 

30,500 

.0038 

.0043 

.0041 

.0041 

.0040 

.0039 

.0040 

.0040 

.0039 

31,000 

.0042 

.0045 

.0044 

.0045 

.01143 

.0043 

.0045 

.0044 

.0043 

31,500 

.0045 

.0049 

.0048 

.0047 

.0047 

.0046 

.0048 

.0047 

.0046 

32.000 

.0048 

.0052 

.0053 

.0055 

.0050 

.0051 

.0052 

.0052 

.0051 

32,500 

.0053 

.0056 

.  0056 

.0056 

.0055 

.0054 

.0057 

.0-55 

.0054 

33, 100 

.0056 

.0059 

.0059 

.0060 

.0058 

.0059 

.0060 

.0059 

.0068 

33,500 

.0062 

.0065 

.0063 

.0064 

.0065 

.0065 

.0065 

.0064 

.0063 

34,000 

.0067 

.0070 

.0068 

.0068 

.0068 

.0068 

.0070 

.0068 

.0067 

34,500 

.0070 

.0072 

.0070 

.0071 

.0071 

.0072 

.0073 

.0071 

.0070 

35,000 

.0074 

.0078 

.0075 

.0076 

.0075 

.0075 

.0077 

.0076 

.0074 

35.500 

.0079 

.0082 

.  0082 

.0080 

.0079 

.0079 

.0083 

.0080 

.0078 

30,000 

.0083 

.0084 

.0084 

.0084 

.0083 

.0083 

.0086 

.0084 

.0082 

36.  500 

.0086 

.0088 

.0088 

.0089 

.0088 

.0088  . 

.0091 

.0088 

.0086 

37,000 

.0092 

.0094 

.0u93 

.0092 

.0093 

.0093 

.0095 

.0093 

.0091 

37.500 

.OJOO 

.0098 

.0098 

.0097 

.0006 

.0097 

.0098 

.0097 

.0005 

38,000 

.0099 

.0101 

.0101 

.0102 

.0100 

.0101 

.0102 

.0101 

.0009 

38,500 

.0103 

.0106 

.0107 

.0105 

.0105 

.0104 

.0107 

.0105 

.0103 

39,000 

.0107 

.0111 

.0110 

.0109 

.0109 

.0108 

.0111 

.0109 

.0107 

39,500 

.0110 

.0115 

.0114 

.0114 

.0114 

.0114 

.0117 

.0114 

.0112 

40.000 

.0116 

.0122 

.0119 

.0117 

.0116 

.0119 

.0122 

.0119 

.0116 

40,500 

.  0122 

.0124 

.0123 

.0121 

.0123 

.0123 

.0126 

.0123 

.0120 

41, 0(0 

.0126 

.0130 

.0128 

.0127 

.0129 

.0128 

.0132 

.0129 

.0126 

41,500 

.0131 

.0134 

.0131 

.0132 

.0133 

.0134 

.0137 

.0133 

.0130 

42,000 

.0135 

.0138 

.0134 

.0137 

.0136 

.0138 

.0140 

.0137 

.0134 

42.500 

.0143 

.0144 

.0141 

.0141 

.0141 

.0143 

.0147 

.0143 

.0140 

43,000 

.0147 

.0148 

.0147 

.0148 

.0147 

.0148 

.0151 

.0148 

.0145 

43,500 

.0152 

.0155 

.0150 

.0151 

.0151 

.0153 

.0154 

.0152 

.0140 

44,000 

.0158 

.0159 

.0155 

.0156 

.0156 

.0158 

.0159 

.0157 

.0154 

44.600 

.0162 

.0163 

.0161 

.0162 

.0161 

.0163 

.0164 

.0162 

.0160 

45,000 

.0165 

.0166 

.0165 

.0165 

.0166 

.0168 

.0168 

.0166 

.0163 

45,500 

.0171 

.0172 

.0169 

.0171 

.0172 

.0172 

.0173 

.0171 

.0168 

46,000 

.0174 

.0179 

.0174 

.0176 

.0176 

.0176 

.0179 

.0176 

.0173 

46.500 

.0179 

.0184 

.0179 

.0181 

.0180 

.0180 

.0184 

.0181 

.0178 

47,000 

.0185 

.0189 

.0184 

.0187 

.0185 

.0188 

.0189 

.0187 

.0184 

47.500 

.0188 

.0194 

.0189 

.0191 

.0189 

.0192 

.0193 

.0191 

.0188 

48.000 

.0194 

.0199 

.0194 

.0196 

.0193 

.0196 

.0197 

.0196 

.0103 

48,500 

.0199 

.0203 

.0198 

.0201 

.0197 

.0200 

.0204 

.0200 

.0197 

49,000 

.0203 

.0206 

.0202 

.0205 

.0202 

.0204 

.0209 

.0204 

.0201 

49,500 

.0208 

.0210 

.  0208 

.0210 

.0206 

.0209 

.0214 

.0209 

.0206 

50,000 

.0213 

.0215 

.0213 

.0216 

.0211 

.0214 

.0219 

.0214 

.0211 
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No.  6197. 

Mean  compression  of  ten  copper  cylinders  from  a  lot  of  300  pounds 
procured  at  Frankford  Arsenal  from  the  Scoville  Manufacturing  Com- 
pany, September,  1889.  For  use  with  crusher  gauge  ^o  square  inch 
area  in  small-arm  experiments. 

Mean  dimensions  of  ten  cylinders:  Leugth, ''.4998;  diameter, ''.2052. 


Load  per 

Total 

compression. 

aqiuure 
inch  on 

Mean 

crusher 

cor- 

gauge, ^ 

rected 

aquare 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

1 

1 
Inch. 

Inch. 

PoundM. 

Inch. 

Inch. 

1 
Inch. 

Inch. 

Ijieh. 

Inch. 

Inch. 

Inch. 

1 
Inch. 

1 
Inch. 

S.0OO 
6,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0002 

.0001 

.0002  1 

.0003 

0. 

.0001  ' 

.0002  1 

.0001 

0. 

.0002 

'."666i*i 

.'666i' 

9,000 

.0023 

.0013 

.0O2>4 

.0028 

.0010  > 

.0015 

.0006 

.0010 

.0002 

.0003 

.0014 

.0013 

12,000 

.0060 

.0056 

.0075 

.0074 

.0060  1 

.0060 

.0053 

.0060 

.0041 

.0040 

.0059 

.0057 

15,000 

.0110 

.0099 

.0117 

.0117 

.0110 

.0105  1 

.0095 

.0104 

.0090 

.0090 

.0104 

.0101 

16.000 

.0133 

.0115 

.0135 

.0135 

.0125 

.0115 

.0105 

.0124 

.0108 

.0101 

.0120  ; 

.0116 

17,000 

.0148 

.0130 

.0153 

.0150 

.0134 

.0135 

.0130 

.0132 

.  0120 

.0125 

.0130  1 

.0132 

18,000 

.0168 

.0140 

.0168  : 

.0109 

.0156 

.0150  1 

.0141  1 

.C152 

.0140 

.  0l.'J5 

.0163 

.0149 

19,000 

.0185 

.0170 

.0187 

.0185 

.0171  1 

.0169 

.0160 

.0168 

.0160 

.0155 

.0171 

.0166 

20,000 

.0205 

.0105 

.0205 

.0201 

.0195 

.0190 

.0178 

.0184 

.0175 

.0175 

.0190 

.0186 

21,000 

.0229 

.0205 

.0225 

.0228 

.0215 

.0206 

.0201 

.0211 

.0198 

.0205 

.0212 

.0207 

22,000 

.0240 

.0229 

.0245 

.0244 

.0242  1 

.0225 

.0219 

.0231 

.0215 

.0210 

.0230 

.0225 

23,000 

.0268 

.0249 

.0270 

.0265 

.0255  ' 

.0248  ' 

.0238 

.0255 

.0235  1 

.0230 

.0251 

.0245 

24,000 

.0284 

.02C2 

.0283 

.0289 

.0277  1 

.0207 

.0260 

.0279 

.0261  , 

.02.')0 

.0271 

.0265 

25.000 

.0310 

.0285 

.0312 

.  0308 

.0298 

.0293 

.0277 

.0286 

.0273  1 

.0272 

.0292 

.0285 

26,000 

.0332 

.0305 

.0322 

.  0.329 

. 0320  1 

.0310 

.0301 

.0315 

.0301 

.0295 

.0313 

.0306 

27,000 

.0354 

.0334 

.0355 

.0358 

.0340 

.0330 

.0325 

.  0335 

.0320 

.  0325 

.0338 

.0330 

28,000 

.0381 

.0360 

.0380 

.0377 

.0365 

.0356 

.0347 

.0364 

.0339 

.0340 

.0361 

.0353 

29,000 

.0405 

.0383 

.0404 

.0400 

.0390 

.03S4 

.0378 

.0385 

.0365 

.0365 

.0387 

.0378 

30,000 

.0426 

.0410 

.0425 

.0430 

.0418  ! 

.0411 

.0405 

.0413 

.0396 

.0392 

.0413 

.0404 

31,000 

.0455 

.0431 

.0439 

.0456 

.0440 

.0436 

.0428 

.0440 

.0420 

.0440 

.0439 

.0429 

32,000 

.0480 

.0455 

.0476 

.0475 

.0466  ! 

.0462 

.0450 

.0470 

.0440 

.0450 

.0462 

.0452 

33,000 

.0506 

.0480 

.0501 

.0506 

.0496 

.0487 

.0475 

.0495 

.0468 

.0470 

.0488 

.0478 

84,000 

.0531 

.0504 

.0528 

.0530 

.0518 

.0515 

.0505 

.0512 

.0506 

.0490 

.0514 

.0503 

85,000 

.0565 

.0530 

.0355 

.0558 

.0545 

.0545 

.0530 

.0540 

.0521 

.0520 

.0541 

.0530 

36,000 

.0590 

.0561 

.0581 

.0590 

.0570 

.0572 

.0560 

.aVK) 

.0550 

.0553 

.0569 

.0558 

87,000 

.0619 

.0589 

.0608 

.0613 

.0601 

.0598 

.0580 

.0594 

.0578 

.0586 

.0596 

.0586 

88,000 

.0641 

.0618 

.0635 

.0636 

.0630 

.0627 

.0615 

.0624 

.0606 

.0610 

.0624 

.0613 

39,000 

.0675 

.0644 

.0672 

.0665 

.0659 

.0659 

.0640 

.0654 

.0636 

.0639 

.0654 

.0643 

40,000 

.0705 

.0680 

.0699 

.0098 

.0984 

.0689 

.0670 

.0681 

.0665 

.0665 

.0684 

.0673 

41,000 

.0737 

.0704 

.0731 

.0725 

.0715 

.0717 

.0705 

.0711 

.0692 

.0698 

.0713 

.0702 

42,000 

.0766 

.0738 

.0761 

.0762 

.0756 

.0745 

.0730 

.0746 

.0720 

.0736 

.0746 

.0736 

43,000 

.0795 

.0755 

.0783 

.0790 

.0782 

.0779 

.0765 

.0780 

.0750 

.0760 

.0774 

.0763 

44,000 

.0828 

.0792 

.0820 

.0825 

.0805 

.0815 

.0794 

.0804 

.0785 

.0788 

.0806 

.0795 

45,000 

.0862 

.0827 

.0850 

.0852 

.0832 

.0840 

.0820 

.0835 

.0820 

.0820 

.0836 

.0825 

46,000 

.0890 

.0850 

.0877 

.0886 

.0871 

.0870 

.0853 

.0870 

.0845 

.0855 

.0867 

.0856 

47,000 

.0925 

.0876 

.0925 

.0913 

.0902 

.0902 

.0885 

.0890 

.0870 

.0880 

.0897 

.0886 

48,000 

.0956 

.0919 

.0945 

.0942 

.0940 

.0936 

.0920 

.0925 

.0902 

.0920 

.0930 

.0918 

49,000 

.0984 

.0950 

.0970 

.0080 

.0965 

.0970 

.0947 

1  .0965 

.0939 

.0045 

.0961 

.0949 

60,000 

.1015 

.0974 

.1010 

.1008 

.1010 

.0998 

.0980 

.1001 

.0970 

.0975 

.0994 

.0982 

51,000 

.1050 

.1005 

.1045 

1040 

.1038 

.1035 

.1015 

.1040 

.1002 

,  .1005 

.1027 

.1015 

52,000 

.1084 

.1048 

.1080 

.1074 

.1063 

.io65 

.1040 

.1065 

.1030 

.1035 

.1068 

.1046 
.1077 

53,000 

.1118 

.1065 

.1110 

.1110 

.1090 

.1096 

.1076 

.1090 

.1065 

.1070 

.1089 

54,000 

.1144 

.1098 

.1135 

.1138 

.1126 

.1130 

.1110 

.1115 

.1102 

.1105 

.1120 

.1108 

55,000 

.1180 

.1129 

.1162 

.1176 

.1157 

.1164 

.1137 

.1146 

.1140 

.1131 

.1152 

.1140 

56.000 

.1208 

.1170 

.1194 

.1205 

.1190 

.1194 

.1170 

.1180 

.1170 

.1170 

.1185 

.1173 

57,000 

.1240 

.1195 

.1230 

.1230 

.1225 

.1225 

.1201 

.1215 

.1195 

.1196 

.1215 

.1203 

58.000 

.1273 

.1229 

.1265 

.1272 

.1255 

.1256 

.1235 

.1245 

.1228 

.1230 

.1249 

.1237 

59.000 

.1301 

.1260 

.1294 

.  1305 

.1285 

.1286 

.1265 

.1266 

.1265 

.1270 

.1280 

.1267 

60,0€0 

.1339 

.1297 

.  1825 

.1338 

.1321 

.1321 

.1309 

.1315 

.1301 

.1306 

.1317 

.1304 

61,000 

.1369 

.1326 

.1357 

.1369 

.1355 

.1360 

.1339 

.1340 

.1320 

.1339 

.1348 

.1335 

62,000 

.1402 

.1364 

.1394 

.1410 

.1383 

.1389 

.1370 

.1366 

.1358 

.1368 

.1380 

.1361 

63,000 

.1439 

.1401 

.1421 

.1430 

.1418 

.1428 

.1405 

.1410 

.1390 

.1394 

.1414 

.1401 

64.000 

.1462 

.1428 

.1451 

.1458 

.1450 

.1451 

.1440 

.1436 

.1415 

.1430 

.1442 

.1429 

65,000 

.1491 

.1450 

.1480 

.1487 

.1475 

.1489 

.1465 

.1465 

.1450 

.1460 

.1470 

.1467 

66^000 

.  1527 

.1475 

.1511 

.1520 

.1510 

.1514 

.1493 

.1498 

.1488 

.1481 

.1502 

.1489 

67,000 

.1568 

.1504 

.1530 

.1550 

.1539 

.1546 

.1517 

.1530 

.1530 

.1515 

.1533 

.1520 

68.000 

.1599 

.1535 

.1574 

.1578 

.1570 

.1575 

.1548 

.1557 

.1560 

.1645 

.1564 

.1550 

69,000 

.1625 

.1575 

.1605 

.1615 

.1604 

.1606 

.1570 

.1500 

.1590 

.1572 

.1595 

.1581 

70,000 

.1651 

.1603 

.1630 

.1640 

.1628 

.1632 

.1610 

.1621 

.1620 

.1605 

.1624 

.1610 

71,000 

.1686 

.1627 

.1657 

.1677 

.1660 

.1665 

.1635 

.1650 

.1644 

.1630 

.1653 

.1639 

72,000 

.1720 

.1668 

.1691 

.1708 

.1689 

.1698 

.1670 

.1679 

.1680 

.1670 

.1687 

.1673 
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No.  6197— Continued. 


Load  per 

Total  oompreanion. 

Hquare 

lucii  on 

1 

Mean 

crusher 

1 

cor- 

gauge, tIo 

rected 

aquarv 
mck 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

seta. 

aroa. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Pounds. 

Inch. 

Inch. 

Inch. 

73,000 

.1744 

.1705 

.1722 

.  1742 

.1713 

.1729 

.1698 

.1702 

.  17U2 

.1701 

.1716 

.1702 

74, 000 

.1772 

.1735 

.1750 

.1775 

.1748 

.  1752 

.1725 

.1739 

.1735 

.1731 

.1746 

.1732 

75,000 

.1801 

.1750 

.1780 

.1804 

.1780 

.1788 

.1755 

.1764 

.1771 

.1762 

.1775 

.1761 

76,000 

.1830 

.1770 

.1805 

.1830 

.1805 

.1820 

.1780 

.1791 

.  1802 

.1795 

.1803 

.1789 

77,000 

.1867 

.1801 

.1830 

.1861 

.1840 

.1860 

.1806 

.  1825 

.1835 

.1825 

.1833 

.1819 

78,000 

.1884 

.1839 

.1855 

.1895 

.1860 

.1908 

.1838 

.1855 

.1866 

.1855 

.1865 

.1861 

79,000 

.1914 

.1875 

.1881 

.1920 

.1890 

.1920 

.1865 

.1881 

.1898 

.1884 

.1894 

.1880 

80, 000 

.1943 

.1894 

.1914 

.1948 

.1915 

.  1939 

.1901 

.1909 

.1930 

.1907 

.1920 

.1906 

81,000 

.1970 

.1915 

.1942 

.1980 

.1940 

.1974 

.1934 

.1930 

.1955 

.1935 

.1947 

.1933 

82,000 

.1995 

.1932 

.1905 

.2013 

.1975 

.2001 

.1960 

.1964 

.1985 

.1968 

.1974 

.1960 

83, 000 

.2023 

.1960 

.1991 

.2038 

.2001 

.2030 

.1978 

.1977 

.2015 

.1995 

.2001 

.1087 

,  84,000 

.2041 

.1984 

.2015 

.2068 

.2025 

.2056 

.2002 

.2002 

.2051 

.2026 

.2027 

.2013 

85,000 

.2066 

.  2005 

.2040 

.2095 

.2045 

.2090 

.2030 

.2027 

.2080 

.2051 

.2053 

.2039 

86,000 

.2089 

.2029 

.2068 

.2125 

.  2070 

.2120 

.2065 

.2060 

.2100 

.2080 

.2080 

.2006 

87, 000 

.  2115 

.2055 

.2098 

.2154 

.2098 

.2146 

.2086 

.2080 

.2130 

.2109 

.2107 

.2003 

88,000 

.2140 

.2089 

.2130 

.2181 

.2120 

.2170 

.  2104 

.2105 

.  2155 

.2135 

.2133 

.2110 

89,  OUO 

.2170 

.  2121) 

.  2150 

.2210 

.  2145 

.2201 

.2142 

.2135 

.2185 

.  2165 

.2162 

.2148 

90,000 

.2205 

.2140 

.  2173 

.2239 

.  2177 

.2230 

.  2102 

.2156 

.2215 

.2190 

.2189 

.  2175 

91. 000 

.  2216 

.  2165 

.2198 

.2263 

.2201 

.2254 

.2190 

.2180 

.  22:J5 

.2211 

.  2211 

.2197 

92,000 

.  2238 

.  2186 

.  2220 

.2285 

.2222 

.2275 

.2206 

.2206 

.  2205 

.  2235 

.2234 

.2220 

9J.000 

.2259 

.2211 

.2240 

.2300 

.2248 

.2200 

.2231 

.2231 

.2293 

.2265 

.2259 

.2245 

04,000 

.2280 

.22:^5 

.2264 

.2328 

.2270 

.2324 

.2244 

.2251 

.2310 

.2288 

.22S0 

.2266 

95,  000 

.2304 

.  2262 

.  2292 

.2356 

.2295 

.2347 

.2275 

.2275 

.  2U0 

.2310 

.2306 

.2292 

06,000 

.2325 

.2280 

.  2321 

.2381 

.2315 

.2370 

.2301 

.2301 

.2360 

.2337 

.2330 

.2310 

97,  000 

.2347 

.  2:J03 

.2341 

.2405 

.2334 

.2395 

.2326 

.2321 

.2390 

.2360 

.2352 

.2338 

08,000 

.2377 

.  2326 

.2360 

.2426 

.2360 

.2416 

.2348 

.2346 

.  2416 

.2379 

.2375 

.  2:i61 

99, 000 

.  23U'J 

.  2342 

.2381 

.2446 

.  2380 

.2436 

.2366 

.2365 

.2436 

.2405 

.2396 

.2382 

100, 000 

.2414 

1  .2366 

.  2403 

.2465 

.  2402 

.2456 

.2387 

.238'> 

.2455 

.2430 

.2416 

.2402 

JTOTE. — The  tea  copper  cylinders  in  the  preceding  table  had  fine 
lines  or  seams  present  on  the  cylindrical  surfaces. 
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No.  6198.  - 

J 

Mean  compression  of  ten  copper  cylinders  from  lot  of  1,000  received 
from  Sandy  Hook,  Jnne  15,  1893,  for  use  in  crusher  gauge  -jV  square 
inch  area  with  Brown  segmental  wire  gun. 

Copper  cylinders  received  at  Sandy  Hook,  May  22, 1893,  from  Frank- 
ford  Arsenal. 

Mean  dimensions  of  ten  cylinders:  Length,  ".4996;  diameter,  ".2509. 


Load  per 

Total 

compression. 

square 
Inch  on 

Mean 

crusher 

cor- 

gauge iS, 

rected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Jneh, 

Inch. 

Jneh. 

Inch. 

38,000 

0. 

0. 

0. 

0. 

0. 

0. 

0- 

0. 

0. 

0. 

0. 

0. 

40.000 

.0084 

.0086 

.0097 

.0100 

.0076 

.0072 

.0072 

.0086 

.0079 

.0082 

.0083 

.0069 

40,200 

.0006 

.0006 

.0107 

.0107 

.0087 

.0088 

.0083 

.0097 

.0088 

.0093 

.0004 

.0080 

40,400 

.0102 

.0106 

.0115 

.0116 

.0008 

.0098 

.0095 

.0106 

.0096 

.0101 

.0103 

.0089 

40,600 

.0113 

.0118 

.0130 

.0128 

.0109 

.0108 

.0103 

.0115 

.0105 

.0110 

.0114 

.0100 

40,800 

.0120 

.0129 

.0140 

.0140 

.0122 

.0116 

.0112 

.0126 

.0114 

.0120 

.0124 

.0110 

41,000 

.0132 

.0142 

.0151 

.0153 

.0136 

.0123 

.0124 

.0137 

.0125 

.  0131 

.0135 

.0121 

41, 200 

.0142 

.0152 

.0159 

.0165 

.0147 

.0135 

.0134 

.0150 

.0137 

.0142 

.0146 

.0132 

41, 400 

.0155 

.0164 

.0170 

.0174 

.0155 

.0144 

.0145 

.0162 

.0148 

.0151 

.0157 

.0143 

41,600 

.OIW 

.0174 

.0182 

.0187 

.0164 

.0156 

.0155 

.0171 

.0162 

.0159 

.0167 

.0153 

41,600 

.0177 

.0184 

.0191 

.0196 

.0172 

.0167 

.0166 

.0182 

.0171 

.0169 

.0177 

.0163 

42, 0  JO 

.0189 

.  0103 

.0202 

.0206 

.0187 

.0178 

.0179 

.0192 

.0181 

.0183 

.0189 

.0175 

42.200 

.0197 

.0203 

.0208 

.0216 

.0205 

.0188 

.0191 

.0203 

.0191 

.0194 

.0200 

.0186 

42, 400 

.0207 

.0215 

.0217 

.0226 

.0208 

.0198 

.0202 

.0213 

.0201 

.0206 

.0209 

.0195 

42,600 

.0218 

.0226 

.0227 

.0236 

.0222 

.0208 

.0211 

.  02*22 

.0212 

.0215 

.0220 

.0200 

42, 800 

.0227 

.0236 

.0240 

.0246 

.0233 

.0218 

.0220 

.0231 

.0223 

.0225 

.0230 

.0216 

43. 000 

.0238 

.0247 

.0251 

.0256 

.0241 

.0229 

.0230 

.0243 

.0236 

.0235 

.0241^ 

.0227 

43,  200 

.0249 

.0258 

.0258 

.0266 

.0260 

.0240 

.0240 

.0253 

.0244 

.0245 

.0250 

.0236 

43,400 

.0258 

.02(18 

.0267 

.0278 

.0262 

.0252 

.0250 

.0262 

.0263 

.0255 

.0260 

.0246 

43,600 

.0269 

.0278 

.0278 

.0288 

.0272 

.0264 

.0260 

.0270 

.0263 

.0265 

.0271 

.0257 

43,800 

.0280 

.0288 

.0288 

.0298 

.0282 

.0272 

.0270 

.0277 

.0270 

.0274 

.0280 

.0266 

44,000 

.  0292 

.  0209 

.0299 

.0308 

.0290 

.0283 

.0280 

.0287 

.0277 

.0285 

.0290 

.0275 

44,200 

.0300 

.0308 

.0310 

.0317 

.0300 

.0294 

.0200 

.0207 

.0287 

.0205 

.0300 

.0286 

44,400 

.0310 

.0317 

.0322 

.0325 

.0311 

.0303 

.0300 

.0309 

.0297 

.0305 

.0310 

.0296 

44,600 

.0319 

.  0327 

.0330 

.0334 

.0319 

.0316 

.0310 

.0319 

.0307 

.0315 

.0320 

.0306 

44,800 

.0329 

.0336 

.  0340 

.0342 

.0327 

.0326 

.0320 

.0329 

.0317 

.0325 

.0329 

.0315 

45,000 

.0339 

.0346 

.0349 

.0350 

.0337 

.0386 

.0330 

.0339 

.0326 

.0335 

.0339 

.0326 

45,200 

.0349 

.0355 

.0365 

.0361 

.0346 

.0346 

.0340 

.0349 

.0336 

.0345 

.0349 

.0385 

45, 400 

.0359 

.0366 

.0374 

.0372 

.0355 

.0356 

.0350 

.0359 

.0346 

.0355 

.0359 

.0345 

45,600 

.0369 

.0376 

.0382 

.0382 

.0364 

.0365 

.0359 

.0369 

.0355 

.0364 

.0368 

.0354 

45  800 

.  0378 

.0386 

.0391 

.0391 

.0375 

.0375 

.0360 

.0379 

.0365 

.0373 

.0378 

.0364 

46,000 

.0388 

.0397 

.0400 

.0401 

.0384 

.0384 

.0379 

.0389 

.0376 

.0383 

.0388 

.0374 

46,200 

.0398 

.0407 

.0407 

.0410 

.0395 

.0394 

.0389 

.0399 

.0386 

.0392 

.0398 

.0384 

46, 400 

.0407 

.0417 

.0415 

.0419 

.0407 

.0404 

.0398 

.0408 

.0394 

.0401 

.0407 

.0393 

46,600 

.0417 

.0426 

.0425 

.0430 

.0416 

.0414 

.0408 

.0416 

.0404 

.0410 

.0417 

.0403 

46,800 

.  0126 

.0435 

.0435 

.0438 

.0426 

.0424 

.0417 

.0424 

.0415 

.0418 

.0426 

.0412 

47,000 

.0436 

.0444 

.0445 

.0448 

.0435 

.OiU 

.0426 

.0434 

.0425 

.0429 

.0436 

.0422 

47,200 

.  0445 

.0453 

.0454 

.0457 

.0443 

.0443 

.0435 

.0444 

.0433 

.0430 

.0445 

.0431 

47,400 

.0454 

.0462 

.0462 

.0469 

.0452 

.0453 

.0445 

.0454 

.0442 

.0448 

.0454 

.0440 

47,600 

.0462 

.0471 

.0470 

.0479 

.0461 

.0462 

.0455 

.04(53 

.0449 

.0457 

.0463 

.0440 

47,800 

.0472 

.0480 

.0480 

.0488 

.0460 

.0470 

.0404 

.  0471 

.0458 

.0465 

.0472 

.0458 

48,000 

.0481 

.0487 

.0490 

.0497 

.0478 

.0479 

.0474 

.0479 

.0466 

.0473 

.0480 

.0466 

48,200 

.0490 

.0496 

.0500 

.0504 

.0487 

.0487 

.0484 

.0488 

.0477 

.0487 

.0490 

.0476 

48,400 

.0498 

.0507 

.0507 

.0512 

.0405 

.0497 

.0493 

.0497 

.0487 

.0493 

.0499 

.0485 

48,600 

.0507 

.0516 

.0515 

.0519 

.0504 

.0506 

.  0501 

.0505 

.0497 

.0503 

.0507 

.0493 

48.800 

.0510 

.0524 

.0525 

.0527 

.0512 

.  0515 

.0508 

.0512 

.0505 

.0510 

.0515 

.0501 

49,000 

.0536 

.0534 

.0534 

.0535 

.0521 

.0525 

.0517 

.0520 

.0514 

.0518 

.0524 

.0510 

49,200 

.0535 

.0543 

.0542 

.  0.544 

.0528 

.0535 

.  0520 

.0529 

.0522 

.0527 

.0533 

.0519 

49,400 

.0544 

.0549 

.0561 

.0557 

.0538 

.0545 

.0536 

.0539 

.0529 

.0537 

.0542 

.0528 

49,600 

.0554 

.0558 

.0560 

.0565 

.0547 

.0553 

.0540 

.0549 

.0537 

.0545 

.0551 

.0537 

49,  800 

.0563 

.0568 

.0570 

.0574 

.0555 

.0562 

.0550 

.0558 

.0545 

.0554 

.0560 

.0546 

50,000 

.0572 

.0570 

.0579 

.0582 

.a563 

.0571 

.0566 

.0566 

.0553 

.0562 

.0560 

.0555 

50,200 

.0581 

.  0584 

.0585 

.  0591 

.0572 

.0578 

.  0575 

.0574 

.0561 

.0573 

.0577 

.0563 

60,400 

.0588 

.0588 

.0593 

.0598 

.0580 

.0587 

.0585 

.0581 

.0566 

.0582 

.0585 

.0571 

50, 600 

.0505 

.  0:>03 

.0599 

.  06o7 

.0588 

.0593 

.0502 

.0589 

.0575 

.0689 

.0592 

.0579 

50,800 

.0602 

.0602 

.0608 

.0614 

.0597 

.0603 

.0598 

.0597 

.0583 

.0597 

.0600 

.0587 

51,000 

.0611 

.0612 

.0616 

.0622 

.0606 

.0614 

.0605 

.0605 

.0592 

.0605 

.0609 

.0596 

51,200 

.0619 

.0621 

.0624 

.0631 

.0614 

.0622 

.0613 

.0613 

.0601 

.0615 

.0617 

.0604 

61,400 

.0627 

.0628 

.0634 

.0640 

.0622 

.0631 

.0621 

.0621 

.0610 

.0623 

.0626 

.0613 

61,600 

.0638 

.0637 

.0645 

.0648 

.0630 

.0637 

.0629 

.0631 

.0618 

.0630 

.0634 

.0621 
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Load  per 

Total 

compression. 

square 
inch  on 

Mean 

crusher 

cor- 

gauge A 

rected 

square 

1. 

2. 

3. 

4. 

5. 

1   6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

inch 

■ 

area. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch, 

IneK 

Inch. 

Inch. 

Inch. 

51,800 

.0846 

.0645 

.0653 

.0656 

.063A 

.0646 

.6637 

.0637 

.0627 

.0638 

.0642 

.0629 

52,000 

.0654 

.0654 

.0662 

.0665 

.0646 

.0655 

.0647 

.0644 

.0635 

.0647 

.0651 

.0638 

52,200 

.0661 

.06c9 

.0667 

.0672 

.0657 

.0662 

.0656 

.0654 

.0643 

.0655 

.0659 

.0646 

52,400 

.0671 

.0667 

.0673 

.0679 

.0665 

.0671 

.0663 

.0661 

.0651 

.0660 

.0666 

.0653 

52,600 

.0679 

.0676 

.0680 

.0688 

.0672 

.0679 

.0670 

.0669 

.0658 

.0069 

.0674 

.0661 

52,800 

.0686 

.0682 

.0688 

.0696 

.0678 

.0687 

.0677 

.0676 

.0666 

.0677 

.0681 

.0668 

53,000 

.0695 

.0688 

.0690 

.0703 

.0686 

.0696 

.0687 

.0684 

.0676 

.0680 

.0690 

.{fVn 

53,200 

.0702 

.0697 

.0708 

.0709 

.0694 

.0703 

.0694 

.0693 

.0684 

.0692 

.0698 

.0685 

53,400 

.0710 

.0703 

.  0717 

.0717 

.0700 

.0710 

.0703 

.  0702 

.0692 

.0700 

.0705 

.0692 

53,600 

.0718 

.0710 

.0725 

.0720 

.0707 

.0719 

.0713 

.0709 

.0698 

.0706 

.0713 

.0700 

53,800 

.  0725 

.0718 

.0732 

.0733 

.0713 

.0726 

.0720 

.0716 

.0704 

.0714 

.0720 

.0707 

54,000 

.0732 

.0729 

.0738 

.0742 

.0720 

.0735 

.0728 

.0723 

.0712 

.0721 

.0728 

.0715 

54.200 

.0740 

.0737 

.0745 

.0751 

.0728 

.0742 

.0734 

.0732 

.0720 

.  0728 

.0736 

.0723 

54,400 

.0748 

.0744 

.0751 

.0758 

.0734 

.0748 

.0740 

.0737 

.07-27 

.0735 

.0742 

.0720 

54,600 

.0755 

.0752 

.0760 

.0765 

.0742 

.  0752 

.0746 

.0745 

.0735 

.0742 

.0749 

.0736 

54,800 

.0762 

.0761 

.0767 

.0772 

.0751 

.  0762 

.0752 

.0752 

.0743 

.0748 

.0757 

.0744 

55,000 

.0769 

.0769 

.0774 

.0778 

.0757 

.0771 

.0760 

.0759 

.0753 

.0757 

.0765 

.0752 

55.200 

.0777 

.0775 

.0780 

.0787 

.0764 

.0778 

.0767 

.0767 

.0762 

.0765 

.  0772 

.0759 

55.400 

.0784 

.0783 

.0788 

.0794 

.0772 

.0784 

.0776 

.0772 

.0769 

.0772 

.0779 

.0766 

55,600 

.0791 

.0791 

.0794 

.0802 

.0780 

.0791 

.0784 

.0781 

.0775 

.0779 

.0787 

.0774 

55.800 

.0799 

.0797 

.0802 

.0809 

.0788 

.0798 

.0792 

.0787 

.0782 

.0786 

.0794 

.0781 

56,000 

.0806 

.0803 

.0808 

.0816 

.0794 

.0806 

.0800 

.0796 

.0790 

.0792 

.0801 

.0788 

56,200 

.0814 

.0811 

.0816 

.0824 

.0801 

.0811 

.0806 

.0803 

.0796 

.0798 

.0808 

.0795 

56,400 

.0810 

.0817 

.0823 

.0832 

.0810 

.0817 

.0813 

.0810 

.0803 

.0804 

.0815 

.0802 

56,000 

.082U 

.0823 

.0829 

.0828 

.0817 

.  0825 

.0820 

.0815 

.0812 

.0812 

.  0822 

.0809 

66,800 

.0831 

.0829 

.08J5 

.0844 

.  0823 

.0832 

.  0825 

.0823 

.0817 

.0817 

.0828 

.0815 

57.000 

.0840 

.0835 

.0844 

.0852 

.0831 

.0841 

.0832 

.0831 

.0822 

.0824 

.0835 

.0822 

57,200 

.0847 

.0842 

.0851 

.  0857 

.0837 

.0848 

.0838 

.0838 

.0830 

.0832 

.0842 

.0829 

57,400 

.0854 

.0848 

.0857 

.0804 

.0842 

.0854 

.0846 

.0843 

.0835 

.08:]9 

.  0848 

.0835 

57,600 

.0863 

.0854 

.0864 

.0871 

.0849 

.0863 

.0854 

.0851 

.0842 

.0845 

.0856 

.0843 

57,800 

.0870 

.0862 

.0871 

.0877 

.0855 

.0871 

.0860 

.0850 

.0850 

.0852 

.0862 

.0849 

58,000 

.0877 

.0869 

.0878 

.0883 

.0863 

.0878 

.0866 

.0864 

.  0855 

.0800 

.0869 

.0856 

58,200 

.0883 

.  0874 

.0884 

.0891 

.0869 

.0884 

.0872 

.0871 

.0863 

.0866 

.0876 

.0863 

58,400 

.0891 

.0883 

.0891 

.0897 

.0876 

.0891 

.0879 

.0876 

.0871 

.0874 

.0883 

.0870 

58.600 

.0897 

.0888 

.0898 

.0903 

.0882 

.0896 

.0887 

.0882 

.0877 

.0881 

.0889 

.0876 

58,800 

.0902 

.0894 

.0904 

.0909 

.0800 

.0902 

.0893 

.0888 

.0882 

.0887 

.0895 

.0882 

59.000 

.0909 

.0900 

.0911 

.0916 

.0898 

.0008 

.0899 

.0896 

.0890 

.0892 

.0902 

.0889 

59,  200 

.0914 

.0906 

.0917 

.0921 

.0904 

.0915 

.0906 

.0903 

.0897 

.0899 

.0908 

.0895 

59,400 

.0920 

.0912 

.0922 

.0928 

.0909 

.0921 

.0913 

.0911 

.0902 

.0905 

.0914 

.0901 

59,600 

.0926 

.0919 

.0928 

.0935 

.0916 

.0927 

.0920 

.0916 

.0909 

.0912 

.0921 

.0908 

59,800 

.0933 

.0925 

.0934 

.0942 

.0923 

.0933 

.0926 

.0921 

.0914 

.0919 

.0927 

.0914 

00,000 

.0939 

.0932 

.0942 

.0947 

.0931 

.0941 

.09.32 

.0928 

.0921 

.0926 

.  0934 

.0921 

61,000 

.0977 

.0959 

.0972 

.0976 

.0956 

.0969 

.0962 

.0960 

.0959 

.09.56 

.0965 

.0952 

62,000 

.1002 

.0993 

.0999 

.  1006 

.0982 

.0999 

.0991 

.0988 

.0979 

.0984 

.0992 

.0979 

63,000 

.1028 

.1022 

.1029 

.1030 

.  1013 

.1028 

.  1019 

.1016 

.1007 

.1006 

.1020 

.1007 

64, 000 

.1057 

.1053 

.1059 

.1061 

.1031 

.1058 

.1042 

.1042 

.1032 

.1030 

.1047 

.1034 

65,000 

.1087 

.1079 

.1085 

.1090 

.1060 

.1081 

.1071 

.1067 

.1062 

.1060 

.1075 

.1062 

66,000 

.1114 

.1100 

.1111 

.1115 

.1096 

.1111 

.1099 

.1091 

.1086 

.1083 

.1101 

.1088 

67.000 

.1140 

.1132 

.1136 

.1140 

.1122 

.1135 

.1127 

.1122 

.1112 

.1109 

.1127 

.1114 

68.000 

.1168 

.1156 

.1168 

.1168 

.1145 

.1159 

.1149 

.1149 

.1135 

.1132 

.1153 

.1141 

69,000 

.1191 

.1182 

.1192 

.1193 

.1174 

.1184 

.1175 

.1171 

.1165 

.1158 

.1179 

.1167 

70,000 

.1218 

.1207 

.1218 

.1220 

.1198 

.1212 

.1199 

.  1195 

.1188 

.1184 

.1204 

.1192 

71,  000 

.1241 

.1230 

.  1240 

.  1242 

.1225 

.1232 

.1222 

.1223 

.  1210 

.1206 

.1227 

.1215 

72.000 

.1264 

.1255 

.1262 

.1268 

.1245 

.1253 

.1246 

.1251 

.1235 

.  1227 

.1251 

.1239 

73,000 

.1287 

.  1278 

.  1286 

.1291 

.1267 

.1277 

.  1270 

.1267 

.1261 

.  1250 

.1273 

.1261 

74, 000 

.1309 

.1303 

.1311 

.1313 

.1288 

.  1297 

.  1292 

.12\>0 

.1282 

.1274 

.1296 

.1284 

75,000 

.1330 

.1323 

.  1332 

.  13.34 

.1314 

.1316 

.1312 

.1310 

.1305 

.1297 

.1317 

.1305 

76,000 

.1353 

.  i:{47 

.  1353 

.1355 

.  1331 

.1341 

.1331 

.1334 

.  1333 

.1317 

.1340 

.1329 

77,000 

.1374 

.1367 

.1376 

.1376 

.1357 

.  1360 

.1351 

.1354 

.1348 

.1338 

.1360 

.i:i49 

78,000 

.1394 

.1387 

.  1397 

.  1397 

.1376 

.1378 

.1373 

.1374 

.1364 

.1361 

.1380 

.1369 

79,000 

.1418 

.1408 

.1416 

.1417 

.1396 

.1398 

.1391 

.1394 

.1383 

.1379 

.1400 

.1389 

80.000 

.1437 

.  1427 

.  14.^7 

.1439 

.1414 

.1418 

.1407 

.1414 

.1401 

.1402 

.1420 

.1409 

81,000 

.1456 

.1448 

.  1457 

.1457 

.1433 

.1430 

.1427 

.1435 

.1419 

.1419 

.1439 

.1429 

82,000 

.1477 

.1463 

.1474 

.1475 

.1453 

.1456 

.1447 

.1453 

.1436 

.1434 

.1457 

.1446 

83,0CO 

.1497 

.1481 

.1492 

.1492 

.  1472 

.1474 

.1467 

.1470 

.  1458 

.1452 

.1475 

.1464 

84,000 

.1511 

.1500 

.1511 

.1511 

.1490 

.1492 

.1483 

.1487 

.1475 

.1470 

.1493 

.1483 

1  85,000 

.1530 

.l.')20 

.  1529 

.  1531 

.1505 

.1509 

.1501 

.1507 

.  1494 

.1486 

.1511 

.1501 

86,000 

.1546 

.1539 

.1546 

.1549 

.1526 

.1525 

.1519 

.1522 

.1512 

.1502 

.1529 

.1619 

87.000 

.1565 

.1554 

.1562 

.1564 

.1542 

.1542 

.1536 

.1538 

.1528 

.1516 

.1545 

.1635 

88,000 

.1582 

.1574 

.  1679 

.1580 

.1559 

.1559 

.1551 

.1557 

.1544 

.1533 

.1562 

.1552 

89.000 

.1599 

.1589 

.1595 

.1594 

.1574 

.1573 

.1567 

.1574 

.1661 

.1551 

.1678 

.1568 
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:So.  6198— ContiDued. 


Load  per 

Total 

compression. 

equate 
inch  on 

Mean 

crusher 

cor- 

ga«S© t*o 

rected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

seta. 

• 

area. 

Pounds. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch, 

Inch, 

Jneh. 

Inch. 

Inch. 

Inch. 

90,000 

.1614 

.1600 

.1610 

.1611 

.1593 

.1588 

.1585 

.1587 

.1576 

.1566 

.1593 

.1583 

91,000 

.1627 

.1618 

.1625 

.1627 

.1609 

.1603 

.1598 

.1604 

.1592 

.1580 

.1608 

.1598 

92,000 

.1644 

.1632 

.1641 

.1639 

.1622 

.1619 

.1612 

.1620 

.1607 

.1596 

.1623 

.1614 

93,000 

.1660 

.1648 

.1650 

.1655 

.1638 

.1633 

.1626 

.1632 

.  1622 

.1612 

.1638 

.1629 

9-1.000 

.1672 

.1661 

.  1673 

.1671 

.165.i 

.1649 

.1640 

.1646 

.1637 

.1625 

.1653 

.1644 

95,000 

.1688 

.1675 

.1687 

.1686 

.1667 

.1661 

.1652 

.1659 

.1649 

.1639 

.1666 

.1657 

96.000 

.  1702 

.1690 

.17«>2 

.1698 

.  1682 

.1674 

.1667 

.1674 

.1661 

.1654 

.1680 

.1671 

67,000 

.1715 

.1702 

.1715 

.1713 

.1694 

.1688 

.1682 

.1600 

.1676 

.ICG7 

.1694 

.1685 

98,000 

.1728 

.1715 

.1730 

.1726 

.1709 

.1701 

.1694 

.  1702 

.  1602 

.1680 

.1708 

.1699 

99,000 

.1741 

.1728 

.1742 

.1738 

.1724 

.1712 

.1708 

.1715 

.1704 

.  1692 

.1720 

.1711 

100,000 

.1754 

.  1742 

.17.W 

.1751 

.1737 

.1723 

.1722 

.1727 

.1715 

.1702 

.1733 

.1724 

Compression  of  Copper  Cylinders  to  Id:bntify^  or   Define 

Observed  Powder  Pressures. 

Coppers  used  with  the  Brown  Segmental  Wire  Gun  in  gauges  "No.  1 
and  iio.  2. 

Legend, — One  used  copper  of  initial  compression  of  40,000  pounds 
per  square  inch;  used  in  gauge  No.  1. 

Inch. 

Original  length 3276 

Final  length 1020 

Compression  by  powder 1C56 

To  be  compared  with  the  above  are  the  two  following  coppers  of 
40,000  pounds  per  sqare  inch  initial  compression: 


Copper  No.  1. 

Copper  No.  2. 

Load  on 
copper. 

Load  per 
square 
inch  on 
crusher 
gauge. 

Length 
of  cop- 
per. 

Compres- 
aion. 

Load  on 
copper. 

Load  per 
nquare 
inch  on 
eruMher 
gauge. 

Length 
of  cop- 
per. 

Compres- 
sion. 

Pounds. 

0 

9.686 

0,750 

• 

Pounds. 

0 
96,860 
97,500 

Inch. 
.3274 
.1635 
.1590 

Inch. 
0. 
.1639 

.1684 

Pounds. 

0 

9.668 

9,600 

9,600 

Pounds. 

0 
96.680 
96.000 
96,000 

Inch. 
.3266 
.1630 
.1602 
.1598 

Inch. 

0- 

.1636 
.1664 
.1668 

Legend. — One  used  copper  of  initial  compression  of  50,000  pounds  per 
square  inch ;  used  in  gauge  No.  2. 

Inch. 

Original  length 2782 

Final  length 1918 

Compression  by  powder 0864 
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To  be  compared  with  the  above  are  the  two  following  coppers   of 
50,000  pounds  per  square  inch  initial  compression : 


Copper  No.  1. 


Load  on 
copper. 


Load  per 
square 
inch  on 
croHber 
gauge. 


Length 
of  cop- 
per. 


Copper  No.  2. 


Compres-    Load  on 
Biou-        copper. 


Load  per 
aqiiare 
inch  on 
crusher 
gauge. 


Pounds. 

0 

7,802 

7,802 


Pounds. 

0 
78,020 
78,020 


Inch. 

Inch, 

.2779 

0. 

.1035 

.0844 

.1912 

1 

.0867 

Pounds.  I  Pounds. 

0         I        0 

7, 838    I  78, 380 

7,838    I  78,380 


liAngth 
of  cop- 
per. 


Inch. 
.2778 
.1930 
.1914 


Compres- 
sion. 


Coppers  x:sed  with  12''  B.  L.  Biflk  No.  1. 


FIRST   USED   COPPER. 


Legend,— W  B.  L.  Eifle  (steel)  Ko.  1,  April  24,  1893.    Initial  com- 
pression^ 24,000  pounds  per  square  inch.     Tables,  1890. 

Inch. 

Jjength  before  firing 4091 

Length  after  firing 1875 


Compression  by  powder 

Pressure,  about  73,800  pounds  per  square  inch. 
Powder  charge,  350  pounds.     V  P  Lot  17.    Bound,  83. 


2216 

"F.  P.  P.'^ 


Unused  copper  of  initial  compression  of  24,000  pounds  per  square 
inch  to  be  compared  with  above. 


Loaclon 
copper. 

Load  per 

squtere  inch 

ou  crasher 

gauge. 

1 

Length  of 
copper. 

Potinds. 

0 

8,030 

8,030 

Pounds. 
0 
80,300 
80,300 

Inch. 
.4099 
.1898 
.1842 

Compres- 
sion. 

Remarks. 

Inch. 

0. 

.2201 
.2257 

2nd  application  of  load. 
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SECOND  rSED  COPPER. 

Legend.— 12''  B.  L.  liifle  (steel)  No.  1,  April  24,  1893. 

Initial  compression,  24,0()()  pounds  per  square  inch.    Tables  of  1890. 

Inch. 

Length  before  firing 4096 

Length  after  firing 1891 


Compression  by  powder 2204 

Pressure  about  73,400  pounds  per  square  inch. 

Powder  charge  350  pounds.    V  P  Lot  17.     Ilound  83.     "F.  P.  P.'' 

Unused  copper  of  initial  comx>ression  of  24,000  pounds  per  square 
inch  to  be  compared  with  above. 


.   Load  per 
Load  on    Aquarainch    Length  of     Comprea- 
copper.     on  crusher       copper.    >       sion. 


Poundt. 
0 

7.881 
7,881 


l*oundi. 
0 

78, 810 
78, 810 


Inch. 
.4003 
.1916 
.1868 


Inch. 

0. 
.2177 
.2225 


Remarks. 


2nd  application  of  load. 
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INTEEHAL  STBAIHS  IK  SECTION  OF  HABVETIZED  STEEL  BAR  Ej. 

No.  5992. 

A  section  about  G"  long  taken  from  one  end  of  the  bar  at  the  middle 
of  its  length  after  fracture  by  transverse  load. 


^   ^,a322 


Interior  diameter  af- 
ter boring,  3".  04. 


The  cylindrical  surface  of  this  bar  was  intensely  hard,  the  test  sec- 
tion being  cut  out  by  grinding  through  the  hardened  metal  with  an 
emery  wheel,  using  an  ordinary  cuttingoff  lathe  tool  through  the  soft 
interior  metal. 

The  length  and  diameters  were  measured  before  and  after  the  soft 
interior  metal  was  entirely  bored  out,  leaving  the  specimen  in  its  final 
state,  a  cylinder  with  thin  walls. 

The  interior  was  bored  out  to  3".04  diameter,  until  the  hardened 
metal  of  the  exterior  was  encountered. 

The  original  exterior  diameter  was  3".507.  At  the  places  where  the 
diameters  were  measured  in  this  test  the  surface  was  ground,  reducing 
the  diameters  as  given  below. 

Inch. 

Original  length  of  specimen 5. 9322 

Final  length  after  boring  out  center 5. 9382 


Increase  in  length 0060 

This  result  indicates  there  were  longitudinal  strains  of  compression 
in  the  bar,  the  stress  corresponding  to  the  above  strain  of  ".0060  is 
30,340  pounds  per  square  inch. 

Meaeurementa  of  diameters. 


Diameter. 


^ 

B, 

ih 

Mean 


Before 

After 

boring 

boring 

Differ- 

out  cen- 

out cen- 

ence. 

ter. 

ter. 

Ineheg. 

Inches. 

Inch. 

3.5060 

3.5113 

.0053 

3. 4924 

3.4P65 

.0041 

3.4959 

3. 5024 

.0065 

8.  .5060 

3.5131 

.0071 

3. 4024 

3. 4978 

.0054 

3.4959 

3.5031 

.0072 

3.4981 

3.5040 

.0059 

The  mean  expansion  in  diameter  is  ".0059,  indicating  tangential 
strains  of  compression  were  in  the  bar. 

The  stress  corresponding  to  this  strain  is  50,600  pounds  x>er  square 
inch. 


b- 


f 


r 
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AUTOMATIC  CAE  GOUPLEBS. 

These  tests  were  made  for  the  Master  Car  Builders'  Association. 
Eight  couplers  of  a  kind  were  submitted  for  t.enBile  tests  by  the 
different  coupler  companies  or  manufacturers. 
The  type  of  coupler  tested,  shown  by  the  following  cut, 


conformed  nearly  or  quite  to  the  contour  lines  at  present  adopted  by 
the  master  car  builders. 

The  couplers  were  tested  in  pairs,  coupled  together  in  the  manner 
used  in  service,  and  attached  to  the  testing  machine  by  regular  tail 
bolts,  or  by  clamps  acting  against  the  yoke  blocks  of  the  stems  of  the 
couplers. 

The  details  of  the  tests  describe  the  material  of  which  the  draw  bar 
of  the  coupler  and  the  knuckle  is  made,  the  weight  of  each  coupler 
complete,  and  the  weight  of  the  knuckles. 

In  stating  the  number  of  parts  each  nut,  washer,  and  pin  was  counted 
as  a  separate  part,  as  well  as  the  larger  principal  parts. 

The  knuckle  openings  were  measured  in  their  original  position  under 
an  initial  load  of  about  1,000  pounds,  sufficient  to  bring  the  several 
parts  into  good  bearing  condition. 

Subsequent  measurements  were  taken  under  higher  loads  up -to 
125,000  pounds,  provided  fracture  did  not  occur  before  reaching  that 
limit.  Loads  were  then  continued  until  rupture  was  reached  of  some 
part. 

Photographs  illustrate  the  manner  of  fracture  of  many  of  the  couplers. 

Single  lug  tests  were  made  with  those  couplers  which  were  not  frac- 
tured during  the  first  test. 

The  couplers  were  secured  in  the  testing  machine,  as  shown  by  the 
photograph  which  immediately  precedes  the  details  of  these  tests,  in 
such  a  manner  that  the  upper  lug  of  one  coupler  came  opposite  the 
lower  lug  of  the  other. 

Finally,  drawbar  tests  were  made  in  which  the  knuckles  were  removed 
and  a  special  bar  substituted  for  the  knuckle  which  was  pinned  to  the 
drawbar  by  the  regular  hinge  pin. 

H.  Doc.  373 19 
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AUTOMATIC  CAR  COUPLERS. 


American  Coupler. 
Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[Material  in  coupler  and  knuckle,  steel.     Number  of  parts  in  coupler,  10.] 


No.  of 

No.  of 

Weigl 

It  of 

Knuol 

de  opening  uiide 
in  pounas  of— 

)r  loads 

Ultimate 

Fractured. 

teBt.    T^i 

strength. 

Coupler. 

Knuc* 
kle. 

Oriffi- 
nal. 

Inches 

75,000. 

100,000. 

125,000. 
Jnekss 

1 

'  Pounds 

Pounda 

Inches 

Inches 

Pound»  i                                              1 

«„.     C     1  1        21^ 
«1W    ]     2          22.'» 

„,,,     C     3           227 
«^^^{     4I        2241 

52 
524 
52 
51i 

3vt 
8A 

1 

■^ 
^ 

3} 
3  1 
3  1 

a  i 

1 146, 300 
1 157,400 

Sheared  hinge  pin. 
Do. 

fliiB    f     5           227 
«^^®  :  {      6           225i 

52i 
51} 

3A 
3| 

8, '8 

3i 

3A 
3A 
3H 
3A 

|«jj    1 156.800 

Do. 

6117 

C     7          2271 
)      8          2251 

52^ 
53 

3yfc 
3iV 

31 

^153,300 

Lower  lug  of  drawbar 
and  sheared  hinge  pin 

1 

in  upper  lug. 

Note. — Coupler  No.  1  put  in  machine  alone  and  hinge  pin  sheared. 
Ultimate  resistance,  147,800  pounds;  other  parts  of  coupler  remaiued 
unfractured. 

Brown  Emergency  Link  Coupler. 

Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 


[Tested  without  tail  bolts.    Material  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  12.] 


No.  of 
test. 


6099 
6100 
6101 
6102 


No.  of  I 

coup- 1 

ler. 


Weight  of— 


Knuckle  opening  under  loads  ! 
in  pounds  of— 


.Coupler. 


Knuc-     Origi 
kle. 


Jngl 
nal. 


75,000. 


Pounds.  '.Pounds.  Inches  Inches. 


1 
2 
3 
4 
5 
6 
7 
8 


231  i 

231  i 

230i 

227i 

22^ 

226| 

231 

232| 


37i 

36] 

36) 

301 

37$ 

364 

37 

36} 


100,000.  125,000. 


Inches.  Inches. 


nitiroate 
strength. 


3ft 

3A 

3ti 

3ft   ; 

3|    I 


3} 
3U 
318 
3*4 


4 

3U 


Pounds. 
1 147, 720 

i  133, 900 


^H     M«.200 


3j 

4 


145,300 


Fractured. 


Lock  bent  and  upper 

lug  fractured. 
Knuckle  at  hinge-pin 

hole. 
Do. 

Sheared  offend  of  lock- 
ing link. 
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BtrCKBYE  OOXJPLEB. 

Manofactared  by  the  Buckeye  Malleable  Iron  Company,  Columbus, 
Ohio. 

[Hinge  pins,  1^'  diameter.    Material  in  coupler,  Malleable  iron;  in  knuckle,  steel.    Number  of  parte 

in  coupler,  8.] 


i 
t 

No.of!^^;"^ 
test.    «^£iP- 

Weight  of— 

Knuckle  opening  under  loads 
in  pounds  of— 

T7Itimate 
strength. 

Fractured. 

i 

1 
1 

Coupler. 
Pounds. 

'  Knuc- 
kle. 

1 

Origi- 
nal. 

75.000. 

100,000. 

125,000. 

Pounds. 

Inches 

Inches, 

Inches, 

Inches. 

Tounds. 

6094    {     I 

222} 
227i 

58 
571 

3^ 

tp 

^ 

w 

1 163, 180 

Tail  bolt  in  No.  1  broke 
at     127,800    pounds. 
Knuckle  of    No.  2; 
fragment,    6"    long. 

6095  {     I 

6096  1     I 

! 

222 
220 
228 
222 

58i 
P9 

3A' 

3/« 

3^ 

3} 

1 139, 000 
1 147, 000 

Fine  granular. 

Tongue  of  knuckle,  2" 
from  binge  pin. 

Knuckle  at  hinge-pin 
hole.    Middle  part. 
3i"  wide  of  fractured 
sarface  aoicular  and 
contained  dark  spon- 
gy places.    Sides  fine 
eranular,     radiating 
from  the  acicular  sec- 

6097l{    I 

224i 
221| 

58 
571 

If 

k' 

ill 

II! 

1 170,600 

tion. 
Lock  slipped,  coupler 
rejidjusted,    and    on 
second  loading  horn 
of  knuckle  fractured 
under  160, 100  pounds. 

1 
1 

1 

Hinge  pin  bent  j^". 

After  127,800  pounds  load  had  been  applied  to  couplers  Nos.  1  and  2, 
and  released,  knuckle  openings  were  3^"  and  3J",  respectively. 


California  Coupler. 
Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[Material  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  7.] 


No.  of 

1 

No.  of 

Weight  of— 

Knuckle  opening  under  loads 
in  pounds  of— 

Ultimate 
strength. 

Fractured. 

test. 

6134 
6135 
6136 

6137 

coup- 
ler. 

{  I 

S     3 
I     4 

5    5 
I    6 

{  I 

Coupler. 

Knuc- 
kle. 

Origi- 
nal. 

75,000. 

100,000. 

150,000. 

Pounds. 
222 
224} 
223} 
221 
215 
226} 

220 
235} 

Pounds. 
34j 

35 
351 

Inches 

! 

Inches. 

f 

r 

Inches. 

r 

3f3 
3^8 

Inches. 
5 

Pounds. 
j  126, 800 

1 117, 100 

1 119, 900 

1 130, 100 

TJnconpled.  Tongue  of 
knuckle  bent. 

Tongue  of  knuckle ; 
fragment  3"  long. 

Tongues  of  knuckles 
bent  and  heads  un- 
coupled. 

Tongue  of  knuckle; 
Iragment,  3"  long. 

1 
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Chicago  Coxn»LBE. 


Manufactured  by  Chicago  Tire  and  Spring  Company,  Chicago,  IlL 

[Hinge  piDB,  li"  diameter.    Material  in  coupler  and  knuckle,  8t«el.    Nnmberofparta  in  coupler,?.] 


Weight  of— 

>'o.of?J?;.?/ 

test.    ^_"_P- 

irr. 

Coupler. 

Knuc- 
kle. 

Pounds. 

Pounds. 

^.,Q    <      1  1        222    j          53} 

«*'®;{    2I     216  !      54 

6060 

(      3            220 
{     4          2171 

534 
53{ 

0081 

\  I 

21M 
2224 

^ 

6082 

S    7 

}     8 

218 
217| 

! —    . 

t?l 

Knuckle  opening  under  loads 
ids  of- 


in  pounc 


Origi 
n 


2*'  I  75,000.  1 100,000 


Inches  Inches. 
3 


125,000. 


It 


It 


Inches. 

3| 

31 
3A 


k 


Inches. 
31 
3] 
3J 

3U 


ntimate 
strength. 


Pounds. 
|lft5,200 

1 160. 700 


sS    }^«*'*« 


S 


171, 100 


Fractured. 


Looking  device 
sheared. 

Knuckle  through 
hingepin  hole.  Fhie 
granular. 

Pin  broke.  Load  sus- 
tained after  pin  broke 
175,000  nounds,  then 
lugs  of  araw  bar  be< 
gan  tofiractnre. 

Locking  deviM. 


Dbexel  Couplee. 
Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[Tested  without  tall  bolts.    Material  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  7.] 


Weight  of— 


No.  of; 
test. 


No.  of 
coup- 1  — 


Knuckle  opening  under  loads 
in  pounds  of— 


ler. 


61U4 
6105 
6106 
6107 


Coupler. 


Knuc- 
kle. 


Oriri- 
ual. 


1 
2 
3 
4 
5 
6 
7 
6 


Pounds. 

1 
Pounds, 

109 

58) 

201 

56; 

207} 

58 
57 

1081 

201^ 

58 
50| 

202 

200) 
200} 

67i 

57i 

3i 
3ft 

3?« 

3 
3 

3| 


T0 

f 


75,000. 


Inches. 
3| 


100,000.  125,000. 


Ultimate! 
strength.! 


Fractured. 


3A 

3 
3 

3?, 
3ft 


Inches.  I  Inches.l  Pounds. 
Zh  3f  1  I  )  jgj  ^ 


t 

I 


li! 


I 


i  1 147, 900 


146,000 
153,700 


End  of  tongue  of 
knuckle. 
Do. 

Do. 

Do. 
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Gould  Coupler. 


Manofactared  by  the  Erie  Malleable  Iron  Company,  Erie,  N.  Y. 

ier,  malleable 
coupler,  9.] 


[Hinge  pina,  1|"  diameter.    Material  in  coupler,  malleable  iron;  in  knuckle,  steel.    Number  of  parts 


No.  of 
teat. 


6069 
6070 


No.of 
coup- 
ler. 


{ 


1 
2 

3 
4 

5 
6 


Weight  of— 


Coupler. 


P<mnds. 
203 
201 

204 
204 
204 
204 


Knuc- 
kle. 


Poundt. 

37^ 

87 
3<^ 

87i 
37 


Knuckle  opening  under  loads 
in  pounds  of— 


Ori 


)riffi. 
nal. 


Inches 


n 


8 

it 


t 


75,000. 


Inchet. 

8/, 
3tS 


100,000. 


125,000. 


Ultimate ' 
strength. 


Fractured. 


Inehet. ,  lnehe». ,  Pounds. 


3A 
3f 


3' 
3 


f 

u 


3| 
3| 

3 


1 129, 100 

129.000 
137,580 


Lugs  of  draw  bar,  4" 
from  center  of  hinge- 
pin  hole. 
Do. 

Do. 


HiNSON  Coupler. 

Manufactured  by  tbe  ^National  Malleable  Casting  Company,  Chi- 
cago, 111. 

[Hinge  pins  If"  diameter.    Material  in  coupler,  malleable  iron;  in  knuckle,  steel.    Number  of  parts 

in  coupler,  8.  J 


No.  of 

teat. 


6130 


6140 
6141 
6142 


No.  of 

coui>- 

Ier. 


1 
2 


3 

4 
5 
6 
7 
8 


Weight  of— 


Coupler. 


Pounds. 
2m 


2281 

223^ 

2134 

21ll 

216 

209i 


Knuc- 
kle. 


Pounds. 


^ 


Knuckle  opening  under  loads 
in  pounds  of— 


Origi- 
nal. 


Inches 
3ft 
3A 


8* 

H 
3| 

3* 


76,000. 


Inches. 
3i 
3^ 


i^ 


100,000. 


Inches. 
3A 
34 


H 

3/. 

3ft 

3A 


125,000. 


Inches. 


t 


Ultimate 
strength. 


Pounds. 
^25,000 


1 138, 200 
1 112, 400 
1 124, 400 


Fractured. 


Sustained  maximum 
load  one-half  minute, 
then  both  lugs  of 
draw-bar  No.  2  frac- 
tured at  hinge  pin, 
also  one  lug  of  bar. 
No.  1  fractured  at 
same  place. 

Both  lugs. 

Stem    at    shoulder  of 

yoke  block. 
Stem    2"    to   5"    from 

shoulder    of    yoke 

block. 
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Jannet  Gouflsr. 
Manafactnred  by  the  McConway  &  Torley  Company,  Pittsburg,  Pa^ 

IMaterlal  in  ooapler,  nutUeable  iron ;  In  knaokle,  wronxhi  inm.    Number  of  part*  in  ooupler,  10.] 


No.  of 
test. 


8109 


No.  of 
coup- 
ler. 


Weight  of— 


Knuckle  openlne  under  loads 
in  pouu£  of— 


Coupler.      ^j^^     ,    ^^l 


Origi-   ^  ' 


'  i 

Dltimatel 
strength,  i 


Fractured. 


75«000.    100,000.   125,000. 


6110 


I 

if 


(JIU  ,^ 


6112 


1 
2 


8 
4 


5 
6 


7 
8 


Pounda.  Pound*.  \Inehes.  Inches. ,  Inehea. ,  Inehss.    Pound*. 


215 
2164 


217i 
215i 


213 
216^ 


218^ 
211| 


»7i 
38^ 


37J 
37* 


36| 

374 


H 

3} 


3| 

8iV 


3A 
3A 


n. 


n 


8(1 
3| 


t! 


I   91,300 


1*^ 


150 


400 


•00 


Fracture  started  In 
tongue  of  knuckle 
No.  1.  End  of  tongue 
of  knuckle  No.  2. 
Dull  tibrons  spot  ".9 
by  ".4,  grannlar  near 
center. 

End  of  tongne-of  knuc- 
kle. Dull  fibrous,  50 
per  cent ;  granular,  50 
percent 

E2nd  of  tongue  of  knuc- 
kle. Dull  fibrous,  45 
percent ;  granular,  55 
per  cent. 

Lock. 


Johnson  Coupler. 


[Material  in  coupler  and  knuckle,  malleable  iron.    Number  of  parts  in  coupler,  11.] 


No.  of  „-,,« 
test.  !  ^^"P 


No.  of 
rou 
ler 


Weight  of— 


I 


Coupler. 


0144 
6145 

6146 
6147 


1 
2 
3 
4 

5 
6 
7 
8 


!  Pound ». 

177 

175 

176| 

179} 

177 
1754 
176* 
176 


Knuc- 
kle. 


Pound*. 
35* 
36 
854 
354 


354 


Knuckle  opening  under  loads 
in  pounds  of— 


Oriri- 
nal. 


Inehe* 

3i 
3* 
3* 
34 

?* 
3A 

34 

3A 


75,000. 


Inch**. 


100.000.  126.000. 


3| 
^1% 


3| 


3/- 


Inehc*. 


Inch**. 


Ultimate 
strength. 


Fractured. 


Tongue  of  knuckle  at 
angle. 

Lugs  of  draw  bar  3" 
from  center  of  hinge- 
pin  holes. 

Da 
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Ludlow  Coupler. 

Manufactured  by  the  Springfield  ^Malleable  Iron  Company  Spring- 
field, Ohio. 


[Malleable  iron  hollow  hinc^e  i)inR,  2("  exterior  diameter,  1|"  fliameter  of  liolo.  Material  in  coupler  and 
knuckle,  mixture  of  uialToaDle  iron  and  steel.  Number  of  parts  in  coupler,  12,  3  iiiecea  included  in 
olovis.J 


Ao.  of  „^.,„ 
te«t     c""P-. 
^*-  I  ler. 


Weight  of— 


Knuckle  opening  under  loads 
in  iNiunds  of — 


'Coupler. 


Knnco 
kle. 


v.r  ".ooo- 


Ultimate 
strength. 


100,000.  125,000. 


Fractured. 


6080 

{  I 

Poundi. 
225 
223) 

6090    f     ^ 

223} 
223 

6091 

\  I 

224i 
216 

6092    {     I 

223 
221) 

68 


i 


69 
09) 


68) 
68 


3f« 


! 


3A 

3/. 
3A 


Tnehet. 


3A 
31) 


IneKes.    Inches.   Pounds.  ' 

>  67, 000  I  Knuckle  at  hinge-pin 
'  I      bole,  also  hinge  pin 

of  No.  2   fractured. 
Spongy  on  tension 
aide. 
100     Knuckle  and  hinge  pin 
fhtctured.    Spongy 
metal  on  tension  sioo 
of  knuckle  fracture. 
Knuckle  at  hinge  pin 
and  hinge  pin  of  No. 
5  fractured. 
Knuckle. 


}   68, 

I   80,800 
I   61,000 


National  Coupler,  Formerly  Called  Perfected. 


Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[Material  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  11. J 


No.  of 


-nr<vt»i,*  ^r         '  Knuckle  opening  under  loads 
I  J      ^eig^tof-  in  pounds  of- 

No.  of  I 


test. 

^""H" 

, 

I 

ler. 

Coupler. 

1 

Pounds. 

Knuc-  'Orlgi- 
kle.         nal. 

76, 000. 

1 

Pounds. 

Inches 

Inches. 

6084    {     I 

217 
216) 

49} 
50) 

3,"8 

AMK    53           208 
**5    i     4           218i 

50) 
51 

3 
8 

««»oJ    6        m^ 

48i 
49) 

31 
31 

3 
3 

a6087 

i     8 

215 
215 

50) 
49 

3rW 

3) 

3rV  1 
3/« 

100,000.  125.000. 


Inches.  I  Inches. 


3A 

3| 

3x'b 

3) 


Ah 
3| 

3| 
3| 


Ultimate 
strength. 


Pounds. 
1 135, 400 

1 155, 400 

\  128, 300 

1 168, 600 


Fractured. 


Knuckle  at  hinge-pin 

hole. 
Locking  pin. 

Knuckle   at  hinge-pin 

hole. 
Knuckle    at  hinge- pin 

hole.  Fine  granular. 


a  Tested  without  tail  bolts. 
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JANNBY  GouPLBIit. 
Manufactured  by  the  McConway  &  Torley  Company,  Pittsburg^,  Pa* 

[Material  in  ooapler,  malleable  iron ;  in  knnokle,  wronghi  Iron.    Number  of  parte  in  coupler,  10.] 


Weight  of— 


Knuckle  openine  under  loads 
in  pounds  of— 


Coupler.'  =£»«■ 


^if*'    75,000.    100,000.  125,000. 


Ultimate 
strength. 


Pounds.  I  Pounds. 
215    I  37i 

2164  384 


2174 
2154 


213 
2164 


21 
211 


3 


874 
874 


374 
374 


36} 

374 


Inches. 

If, 

n 

n 

^ 

n* 

i^ 

III 

Inches. 


Inches. 


Pounds. 
\  91.300 


150 


400 


•00 


Fractared. 


Fracture  started  in 
tongue  of  knuckle 
No.  1.  End  of  tongue 
of  knuckle  No.  2. 
Dull  fibrone  spot  ".9 
by  ".4,  granular  near 
center. 

End  of  tongne-of  knuc- 
kle. Dull  fibrous,  50 
percent;  granular, 60 
per  cent 

End  of  tongue  of  knuc- 
kle. Dull  fibrous,  45 
per  cent ;  granular,  55 
per  cent. 

Lock. 


Johnson  Coupler. 

[Material  in  coupler  and  knuckle,  malleable  iron.    Number  of  parts  in  coupler,  11.] 


Knuckle  opening  under  loads 
in  pounds  of— 


75,000. 


Inches. 


^ 
3* 


i« 


3| 


3/- 


100,000. 


Inches. 


1  Ultimate 
,  strength. 


125.000. 


Inches.  ,  Pounds. 
1 1   40,800 

83,100 


\ 

I  79,300 
I   75,000 


Fractured. 


Tongue  of  knuckle  at 
angle. 

Lugs  of  draw   bar  3" 
fnmi  center  of  hinge- 
pin  holes. 
Do. 

Da 
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Ludlow  Coupler. 

Manufactured  by  the  Spriiif^field  ^Malleable  Iron  Company  Spring- 
field, Ohio. 


[Malleable  iron  hollow  hince  pina,  2^"  exterior  diameter,  1|"  diameter  of  hole.  Material  in  coupler  and 
knuckle,  mixture  of  nialloaDle  iron  and  8t«el.  Number  of  parts  in  coupler,  12,  3  pieces  Included  in 
clevis.  J 


-"  Tr 


I  I      Weight  of— 

No.  of 


Knuckle  opening  under  loads 
in  ]>oundA  of — 


Coupler. 


6080 


1  I 


6000 


6091 


6092 


3 

4 


5 
6 

7 
8 


Pounds. 
22.5 
223^ 


2231 
223 


224i 
215 

223 
22Ii 


Knnc* 
kle. 


Pounds. 
68^ 
C9i 


Ori£i- 
nal. 


69 
694 


69 

68^ 
68 


Inches 


n 


9 
3" 


19 


31^. 
3A 


75,000. 


Inches. 


[ 

100,000. 1 125.000. 

I 


ntimate 
strength. 


Fractared. 


3A 


Inches. 


Inches.   Pounds. 
I   67,600 


68,100 


80,800 


61,000 


Knuckle  at  hinge-pin 
hole,  also  hinge  pin 
of  No.  2  fractured. 
Spongy  on  tension 
side. 

Knuckle  and  hinge  pin 
fractured.  Bpongy 
metal  on  tension  side 
of  knuckle  fracture. 

Knuckle  at  hinge  pin 
and  hinge  pin  of  "So. 
5  fracturea. 

Knuckle. 


IJational  Coupler,  Formerly  Called  Perfected. 


Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[Material  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  11.] 


J 


^®*^-       ler. 


"Weight  of— 


Knuckle  opening  under  loads 
in  pounds  of— 


6084 
6085 


{ 
\ 

06080    j 
a6087    i 


n^^^\^^  '   Knuc-   !  Origi-    - 
Coupler.,     ti«         «*Y       « 


nai. 


100,000. 


Pounds.  Pounds.  Inches 


1 
2 
3 
4 

6  ' 

7 

8 


217 

216i 

208 

218^ 

213 

206i 

215 

215 


49^ 

50^ 

50^ 

51 

48} 

49^ 

60^ 

49 


125.000. 


Inches. 
3 


'Ah 


I 

3» 


Cltimate 
strength. 


Pounds. 
1 135, 400 

1 155, 400 

(128,300 

1 168, 600 


Fractured. 


Knuckle  at  hinge-pin 

hole. 
Locking  pin. 

Knuckle   at  hinge-pin 

hole. 
Knuckle   at  hinge-pin 

hole.  Fine  granular. 


a  Tested  without  tail  bolts. 
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RlYfiBS  COUPLBB. 


[Material  In  coapler  and  knnckle,  steel.    Komber  of  parts  in  coapler,  4.] 


No.  of 
tests. 

No.  of 
coup- 
ler. 

Weight  of 

Knuckle  opening  under  loads 
in  pounsd  of— 

Ultimate 

Fractured. 

istrenfcth. 

Coapler. 

Knuc- 
kle. 

Oriri- 
nal. 

75,000. 

100.000. 

125,000. 
Inches. 

Pounds. 

Pounds. 

Inches  Inches. 

Inches. 

Pounds. 

6149 

5     1 
}     2 

262 
251| 

8U 
82 

n 

61.300    Stem,  4i"  back  of  head. 

4U  per  cent  granular; 

60  per  cent  dull  col- 
ored, showing  cracks 

existing  in  tEe  metal    | 

6150 

{     t 

^ 

82 
82i 

n 

5 
5 

n 

^' 

1 143, 400 

befoni  testing. 
Shauk    at    end,    also 
sheared  hinge  pin  in 
lower  log,  and  start- 
ed fracture  in  lock. 
Sheared     end     of 

6151 

I     • 

255 
2531 
254} 
254i 

8l* 

it 

5A 

'^ 

5 

1 129, 000 

knuckle. 
Pulled  off  end  of  shank. 

6152 

1     7 
\     8 

2^ 

n, 

U' 

i 

5 

1 141, 200 

Sheared  hinge  pin  and 
fractured  u>ck. 

Standabd  Coupler,  prom  the  Standard  Oar  OouPLiNa  Com- 
pany, Troy,  N.  Y. 

MaDufactured  by  the  Bridgeport  Malleable  Iron  Company,  Bridge- 
port, Conn. 

Does  not  have  any  hinge  pin.   Material  in  coupler,  malleable  iron ;  in  knuckle,  pressed  steel.   Number 

of  parts  in  coapler,  4.] 


No.  of 
test. 

No.of 
coup- 
ler. 

5     1 

(     3 

(     4 
S     ^ 
I     ^ 

i     8 

Weight  of— 

Knuckle  opening  under  loads 
in  pounds  of— 

Ultimate 
strength. 

Fractured. 

Coupler. 

Knuc- 
kle. 

Oriffi. 
nal. 

76,000. 

100,000. 

125,000. 

6110 
6120 
6121 
6122 

Pounds. 
221| 
223} 

222 

220} 

221 

224 

2221 

Pounds. 
66 
66  ' 
66 
67 
654 

67j 
66 

Inches 

Inches. 

a? 

Inches. 

3 
3g 

3| 

Inches. 

^ 
315 

3  i 
H 

'4 

m 

4 

Pounds, 
i  149, 400 

1 164, 800 

1 153, 100 

1 164, 500 

Head  at  Junction  with 
shank. 

Knuckle  at  root  of  an- 
gle. Coarse  granular. 
Do. 

Do. 
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St.  Louis  Coupler. 

Manufactured  by  the  Shickle,  Harrison  &  Howard  Iron  Company, 
St.  Louis,  Mo. 

[Hinge  pins,  14"  diameter.    Material  in  conpler  and  knuckle,  steel.    Number  of  parts  in  coupler,  6.] 


No.  of 
test. 

No.  of 
coup- 
ler. 

Weight  of— 

Knuckle  opening  under  loads 
in  pounds  of— 

Ultimate 
strength. 

Fractured. 

Coupler. 

Knuc- 
kle. 

Oriri- 
nal. 

75,000. 

100,000. 

125,000. 

8071 
6072 
6073 
6074 

i   e 

Pounds. 
20A4 
2112 
2114 
211} 
2074 
212 
2164 
216 

Pounds. 
61 
6U 
61 4 
614 
61 
61 
62 
61 

Inches 
8 

i 

3A 
34 

Inehes. 

r 
it 

34 

Inehes. 
3»' 

•» 

31 
3} 

^ 

Inehes. 

.A 
.A 

Pounds. 
1 134, 000 

1 123, 700 

1 146, 900 

1 124, 000 

Suank,  134"  from  end. 

Knuckle,  at  hinge-pin 
hole. 
Do. 

Knuckle,  near    hinge- 
pin  hole. 

Thurmond  Coupler. 
Manufactured  by  Isaac  G.  Johnson  &  Co.,  Spuyten  Duyvel,  N.  Y. 

[Hinge  pins,  14"  diameter.  Material  in  coupler,  malleable  iron ;  in  knuckle,  steel.    Number  of  parts  in 

coupler,  8.] 


No.  of 
test. 

No.  of 
coup- 
ler. 

{  I 
{  I 

>     8 

Weight  of— 

Knuckle  opening  under  loads 
in  poun£  of— 

Ultimate 
strength. 

Fractured. 

Coupler. 

Knuc- 
kle. 

Oriri- 
nal. 

75,000. 

100,000. 

125,000. 

0064 
6065 
6066 
6067 

Pounds. 
204 
2054 
203 
207 
205 

2054 

Pounds. 

504 
51 

51 
51 
51 

Inehes 

1 

H 

34 

Inehes. 

It 

3| 
3 

31 
3 

34 
31 

Inehes. 

'1 

34 

3V^ 
34 

3| 

3A 

8A 

Inehes. 

H 
3i 

If 

it' 

Pounds. 
1 145, 000 

1 131, 900 

1 106, 100 

1 137, 500 

Knuckle,  at  hinge-pin 

hole. 
Shnnk,  9"  flrom  end. 

Shank,  8}"  from  end. 

• 

Head,   serosa  locking- 
pin  hole. 
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Tbojan  Coupler. 

[Hinge  pins,  1§"  diameter.    Material  in  coupler,  malleable  iron ;  in  knuckle,  steel.    Number  of  part 

in  coupler,  7.  J 


No.  of 
teat. 


No.ofI 
coup- 
ler. 


Weight  of— 

Coupler. 

Knuc- 
kle. 

Poundi. 

Pounds. 

2151 

52i 

217 

52 

215 

l^ 

216 

220 

53 

2171 

524 

2W 

521 

214} 

511 

Knuckle  opening  under  loads 
in  ponncis  of— 


Origi. 
nal. 


Inehe» 
3| 

n 

4 


75,000.  •  10,0000. 


Inehe*. 

H 
3A 

?• 
3| 

3A 


Inches 
3i 

^* 
3! 

313 

3i 


125,000. 


Inekw. 


4 

1ft_ 


3H 

4 

4 


Ultimate 
strength. 


Fractured. 


Pounds. 


\  125, 000  ;  Lower  lug  of  draw  bar 
:  head. 

>  136, 000 

1 134, 300 

1 136. 100 


Do. 
Bo. 
Do. 


United  States  Coupler. 


Manafactured  by  Solid  Steel  Company,  Alliance,  Ohio. 

[Material  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  5.] 


No.  of 
test. 


6129 
6130 
6131 


6132 


No.  of 
coup- 
ler. 


1 
2 
3 
4 
5 
6 


Weight  of- 


Conpler. 


Pounds. 
242i 
244 
243^ 
239} 
245} 
242 


7 ; 

8 


247} 
242i 


Knuc- 
kle. 


Pounds. 
71 
70} 
69i 
70} 
70| 
70 


71 
71} 


Knuckle  opening  under  loads 
in  pounds  of- 


^.f;  75,000, 


Inehfs  Inches. 


3/« 
3/« 

3/, 

3| 


3A 
3A 


3i 

h% 
3/« 
3A 

3| 


31 
3A 


100,000. 


125,000. 


Jnehss.  Inches. 
3* 


Ultimate 
strength. 


3* 

m 
m 
m 

32 


3A 
31 


Pounds. 
1 108, 0(10 

3||  J133.8OO 

1 116, 000 


800 


Fractured. 


Lock. 

Do. 

At  86,000  ponnda  cor- 
ner of  lock  sheared 
off  and  coupler  No. 
5  unlo<^kea.  Locka 
wedged  down  and  test 
resumed,  and  lock  of 
No.  6  fractured. 
Look.  Both  locks  were 
wedged  before  testing. 
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CAE  COUPLERS— SnrOLE  LUO  TESTS. 


AMERICAN  COTTPLER. 


No.  of 
coup- 
ler. 


TJItimate 
strength. 


Poundi. 
g|        136,000 


Fraotared. 


Hinjre  pins  bent  and  knuckles  slipped  past  each  other.    No  fraC' 
tures. 


BROWN  EMERGENCY  LINK  COUPLER. 


6103 

5       3J 

90,&00 

Lower  lug. 

BUCKEYE  COUPLER. 


Lower  log  midway  hinge-pin  hole  and  oonpling-link  hole. 


6108 


CALIFORNIA  COUPLER. 


6138 

5 

I 

i\ 

70,000 

Uncoupled. 

OFTCAGO  COUPLER. 

6088 

{ 

l\ 

154,600 

Sheared  off  end  of  locking  arm. 

DREXEL  COUPLER. 


{   ?l 


120,500 


Upper  lug  1"  in  fVont  of  hinge-pin  hole. 


GOULD  COUPLER. 


6113 


(   t\ 


6078 

{ 

t] 

86,850 

Lower  lug. 

HINSON  COUPLER. 

• 

6143 

{ 

85 

98,700 

liOwer  lug  of  drawbar  through  hinge-pin  bole. 

# 

JANNEY  COUPLER. 

71,400 


Under  66,100  pounds  knuckles  slipped  past  each  other  and 
uncoupled.  Again  adjusted  in  the  machine  witb  emery  cloth 
between  knuckles  to  increase  fHction  against  uncoupling. 
Tipper  lug  of  No.  6  opened  a  flracture  at  angle  of  lug  and 
tongue;  a  slight  crack  developed  in  lower  lug  of  No.  8  at  the 
same  place.    A  crack  also  opened  in  the  upp^  lug  of  No.  6 


at  the  link-pin  hole 


-IT 
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JOHKSON  COUPLBB. 


No.  of 
to«t. 

No.  of 
coup- 
ler. 

{   l\ 

nitimate 
strength. 

Praetnrad. 

6148 

Pounds, 
56,  MO 

Lngs  of  drawbar. 

LUDLOW  CX)UPLBR. 


50,800 


Knuckle  at  hinge-pin  hole. 


NATIONAL  COUPLER. 


6088 


{  'A 


127.100 


At  103,700  pounds  sheared  hinge  pin.    New  pin  pat  in  and  test 
resumed.    Fraotured  upper  lag  at  hinge-pin  hole. 


RIVEBS  COUPLER. 


STANDARD  COUPLER. 


ST.  LOUIS  COUPLER. 


6075 


\  n 


116, 100 


Lag  in  front  of  hinge^pin  hole.    Coarse  granular  appearance. 


THURMOND  COUPLER. 


6076 


6077 


I   ?1 


{    ?l 


113, 700 


107.600 


Under  111,000  pounds  the  knuckles  slipped  past  each  other.  A 
crack  was  started  in  the  knuckle  of  No.  7  at  the  side  over  which 
the  other  knuckle  slipped.  Again  ad.ju8t«d  in  the  machine 
with  emery  cloth  between  knuckles  to  increase  friction  between 
surfaces.    Knuckle  from  coupler  No.  4  placed  in  No.  6. 

The  first  fracture  of  the  knuckle  broke  off  upper  lug  in  fh>nt  of 
hinge-pin  hole.  Appearance  fine  granular;  near  center  there 
was  a  spongy  spot  1"  by  \i".  The  second  fracture  took  place 
through  the  metal  to  the  lunge-pin  hole. 


TROJAN  COUPLER. 


6128 

S      2) 

98,600 

Hinge  pin  bent  and  allowed  couplers  to  spring  apart. 

UNITED  STATES  COUPLER. 
[Both  looks  wedged  before  testing.] 


6138 


\   ?} 


137, 100 


Upper  lug  between  hinge-pin  hole  and  ooupllng-link  hole. 


CAR   COUPLERS — DRAWBAR   TESTS. 
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CAR  COUPLEE^-DRAWBAB  TESTS. 


AMERICAN  OOUPLER. 


No.  of 
test. 

No.  of 
coupler. 

Ultimate 
strenf^h. 

Fnctored. 

6155 
6156 

3 
2 

Poutyit. 
164,800 
219,900 

Hinge  pin  sheared.    Drawbar  not  fractured. 
Upper  lug  at  hinge-pin  hole.    Started  a  crack  in  heed  near  Junc- 
tion with  shank. 

BROWN  EMERGENCY  LINK  COUPLER. 


6164 

4 

139,900 

Lower  lug  at  hinge-pin  hole. 

BUCKEYE  COUPLER. 

6168 

8 

125,800 

Upper  lug  at  hinge-pin  hole. 

CALIFORNIA  COUPLER. 

6163 

8 

229,600 

Lower  lug  at  hinge-pin  hole. 

CHICAGO  COUPLER, 

6167 

4 

209,600 

Upper  lug  at  hinge-pin  hole ;  also  started  a  fracture  in  lower  lug 
at  same  place. 

DREXEL  COUPLER. 

6166 

5 

214,100 

The  special  attachment  ft-actured,  and  pin  sheared.    The  draw- 
bar lugs  were  bent  outward  about  25  degrees.    Bar  not  frac- 
tured. 

GOULD  COUPLER. 

6157 

4 

120,480 

Lower  lug  at  hinge-pin  hole. 

HTNSON  COUPLER. 

6161 

6 

135.100 

Shank  1"  to  d^"  from  yoke  block. 

JANNEY  COUPLER. 


6154 


185,200 


Lower  lug  of  bar  at  hinge-pin  hole.    Sheared  If"  hinge  pin  in 
upper  lug. 


JOHNSON  COUPLER. 

6160 

3 

117,100 

One  lug,  abont  3"  ftom  center  of  hinge-pin  hole. 

LUDLOW  COUPLER. 

6165 

7 

79,950 

Shank,  2i"  tram  end. 
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NATIONAL  COUPLER. 


No.  of 
teat. 

No.  of 
coupler. 

ritimate 
Btrength. 

Fractured. 

6168 

5 

Pound*. 
224,900 

Head  near  Janotion  with  shank. 

ST.  LOUIS  COUPLER. 


135,700    '    Upper  lug  at  hinse-pin  hole.    A  fracture  also  started  in  the 
lower  lag  at  the  Junction  of  the  lug  and  head. 


THURMOND  COUPLER. 


6170 
6171 

1 
5    1      103.600 
4           112, 100 

Lugs  across  hinge-pin  holes. 
Shank,  8^"  from  end. 

TROJAN  COUPLER. 


Shank  of  drawbar,  10"  f^m  end. 


UNITED  STATES  COUPLER. 


226, 800        Upper  lug  at  hinge-pin  hole. 


SUMMARIZED  TABULATIOX  OF  CAR^COUPLER  TESTS. 


Name 
of  coupler. 


American 

Brown    Emer- 
gency Link... 

Buckeye 

California 

Chicago 

Drexel 

Gould 

Hinson  

Janney  

Johnfton 

Ludlow 

National  a 

Rivers 

Standard  

St.  Louis 

Thurmond 

Trojan 

United  SUtos... 


t 

m 

I' 

s 
{Z5 


4 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


Average 
weights. 


Coup- 
lers 
com- 
plete. 


Pounds 
224.9 

220.5 
224.5 
223.6 
210.1 
201.3 
203.3 
218.7 
215.4 
176.6 
222.4 
213.  7 
254.8 
221.9 
211.0 
205.1 
216.5 
243.8 


Knuc- 
kles. 


Poumbt 
52.3 

36.8 
58.1 
35.4 
53.3 
57.9 
36.9 
53.2 
37.5 
85.8 
08.8 
49.9 
82.1 
66.7 
61.2 
50.8 
52.3 
70.6 


Tensile  strength. 


First 
pair. 


Poundx 
146,300 

147,720 

163. 180 

126,800 

109,200 

161,600 

129,100 

125,000 

91,300 

49,800 

I  67.600 

135, 400 

i  61,300 

149, 400 

134,000 

145.000 

125.000 

108,000 


Second 
pair. 


Third 
pair. 


Pounds  Pounds 
157,400  ,156,800 


133,900 
139,000 
117, 100 
160,700 
147,900 
120,000 
138,200 
84,150 
83,100 
,  68,100 
155.400 
143.  400 
164,800 
128,  700 
131,900 
136,  000 
183,800 


140,200 

147.000 

119  900 

185.600 

146.000 

137.580 

112,400 

93,400 

70,300 

80,  8(H) 

128.300 

120,000 

153. 100 

146, 000 

1 106, 100 

1 134,  300 

116,000 


Fourth 
pair. 


Aver- 
age. 


Pounds  Pounds 
153,300    153,450 


145, 300 
170,000 
130,100 
171, 100 
153, 700 


I24,40ti 

92.800 

75,000 

61,000 

168,600 

141,200 

164.500 

124,000 

137,500 

136,100 

148,800 


144,030 
154.045 
123,  475 
180.400 
152,300 
132,103 
126, 01)0 
00,413 
71,800 
69,375 
146,925 
118,725 
157,950 
132  150 
130. 125 
132,850 
126,660 


Single- 

lug 

tesM. 


Drawbar 
test. 


Pounds 
135,000 

09,500 
133, 400 

70,000 
liU.OOO 
120.500 

88,850 

08,700  I 

71,  40O  ' 
h  56. 000 

50.800 
127,100 
110, 200 
106.000 
116, 100 
107,600 

98,500 
137,100 


Pounds. 
210,000 

130,000 
125,800 
220,500 
200,500 
214. 100 
120.480 
185.100 
135  200 
117. 100 
70,950 
224,000 


136,700 
112. 100 
143,600 
226,800 


a  Formerly  called  *'  Perfected." 


TeaU  of  Metals.  ISM. 


FRACTURE  OF  COUPLER,  TEST  No.  6117 
AMERICAN    COUPLERS. 


Tens  of  Meula,  IMU. 


FRACTURE  Of  COUPLER    TEST  No.  6099. 


FBACTUHE  OF  OOUPLEH,  TEST  Mo.  610t. 

BROWN'S    EMERGENCY    LINK    COUPLERS. 


TesU  of  Metals,  IBM. 


FRACrUBE  OF  COUPLER,  TEST  No.  6102. 

BROWN'S    EMERGENCY    LINK    COUPLER, 


FRACTURE  OF  COUPLEn,  TEST  No.  6IJ»+. 

BUCKEYE    COUPLER. 


Tests  iiF  Meuls.  lU 


Of=  COUM.EB,  TEST  Ml 


TEST  No.  609«. 

BUCKEYE    COUPLERS. 


Testa  or  Melals.  IBM 


FBACTUBE  OF  COUPtER,  TEST  No. 

BUCKEVE    COUPLER. 


OOUfLER,  TEST  No,  (ISS. 

CALIFORNIA    COUPLER. 


ToiU  or  Metals.  IBM. 


IT  No,  613«. 
CALIFORNIA    COUPLER. 


FRACTUnE  OF  COUPLER,  TEST  No.  ■ 

CHICAGO    COUPLER. 


Trata  ot  Metals,  ims. 


FRACTURE  OF  COUPLER,  TE8T  No.  60B0. 


[L  f 


FRACTURE  OF  COUPLEft.  TEST  No.  I 

CHICAGO    COUPLERS. 


Tesuot  Metals.  II 


1 

■illllllll1 

FHACTUBE  OF  COUPLER,   TEST  No.  6082. 

CHICAGO    COUPLER. 


FRACTURE  OF  COUPLER,  TEST  No.  6104. 

DREXEL    COUPLER. 


TeMs  ol  Metala.  1801 


(,  TEST  No.  8105, 


FRACTURE  OF  COUPLER,  TEST  No.  I 

DREXEL    COUPLERS. 


Teas  of  Metals,  lees. 


FflACTURE  OF  O 

DREXEL    COUPLER. 


FRACTURE  OF  CQUPLEH,  TEST  No.  W«8. 

GOULD    COUPLER. 


TmW  oI  HeMlii.  ISM. 


FHACTUSE  OF  COUPLER,  TEST  No.  6070. 

GOULD    COUPLERS. 


TeaU  of  MelAls,  imi. 


COUPLEB,  TEST  No. 

HINSON    COUPLERS. 


FttACTURE  OF  COUPLER,  TEST  No. 

HINSON    COUPLER. 


FRACTURE  OF  COUPLER,  TEST  No.  6109. 

JANNEY    COUPLER. 


FRACTURE  OF  COUPLER,  1 


FRACTURE  OF  COUPLER,  TEST  No.  6112. 

JANNEY    COUPLERS. 


COUPLER,    TE3T    No.    I 

JOHNSON    COUPLERS. 


Tests  ot  Hetab,  1808. 


i,  TEST  Ho.  G0S9. 


FRACTURE  OF  COUPLER,  TEST  No.  i 

LUDLOW    COUPLERS. 


\ 


FRACTURE  OF  COUPLER,  1 


FHACTuRE  OF  couPLen,  test  nd.  i 
LUDLOW    COUPLERS. 


TeMs  or  HeUtli,  18M. 


FRACTURE  OF  O 


FRACTOHS  OF  COUPLEft,  TEST  No.  6085. 

NATIONAL    COUPLERS,    FORMERLY    CALLED    ■PERFECTED." 


1 


TtsBUor  XeMs.  1808. 


NATIONAL    COUPLERS,    FORMERLY    CALLED    ■PERFECTED." 


Teat«  of  HecaK  I'm. 


f  0OUPL6R,  TEST  Pti 


I  FRACTURE  OF  OOUPLEB,   TEST  No. 

f  RIVERS    COUPLERS. 


M  of  Metals.  ISW. 


TEST  No.  6151. 
RIVERS    COUPLERS. 


Tests  of  Metals.  ISBt. 


FRACTURE  OF  COUPLER,  ' 


OF  COUPLER,  TEST  Mo.  61 

STANDARD    COUPLERS. 


T«aUar  Hetals.  I 


■        -ir  tefA  . 


1- 


'^IPU* 


ST.    LOUIS    COUPLERS. 


Tests  of  MeUls.  I 


i    I 


4M 


T«U  ot  MeUlB.  ttm. 


FRACTURE  OF  COUPLER,  TEST  No.  6073. 


FRACTURE  OF  COUPLER,  TEST  No.  G( 

ST.    LOUIS    COUPLERS. 


TeBlaot  Melals,  am. 


1 


FRACTURE  OF  COUP1.EB, 


THURMOND    COUPLERS. 


Testa  ot  MeUls.  IMS. 


FHACTUftE  OF 


fr-1 

i 

FH4CTURE  OF  COUPLEB,  TEST  No,  6067, 

THURMOND    COUPLERS. 


Tesuot  Hetolg,  itOO. 


FRACTURE  OF  COUPLER,  1 


FRACTURE  OF  COUPLER,   TEST  No. 

TROJAN    COUPLERS. 


Tots  of  UeUla.  1W8- 


r  COUPLER.  TEST   N 


COUPLtn,  TEST   No. 

TROJAN    COUPLER. 


uot  HeUOs.  im. 


(,  TEST  No.  6125 
UNITED    STATES    COUPLER. 


TeaUof  MeUla,  18M. 


FRACTURE  OF  SINGLE  UUO,  TEST  Ni 

BUCKEVE    COUPLER. 


Testa  of  Melals.  1! 


SINGLE  Lua,  TEST  H 
CHICAGO    COUPLER 


;tuR£  of  Single  luq,  test  no.  siob. 
DREXEL    COUPLER. 


Tate  or  Metals.  1) 


FRACTURE  OF  StHOLE  LUO,  TEST  N 
GOULD    COUPLER. 


FRACTURE  OF  SINGLE  LUO,  TEST  N 

MNNEY    COUPLER. 


Tens  or  HeUk.  IBSS. 


FRACTURE  OF  SINQL.E   LUO,  TEST   No    6093. 

LUDLOW    COUPLER. 


FRACTURE  OF  SINSLE  LUO,  TEST  No    SOSg. 

NATIONAL    COUPLER,    FORMERLY    CALLED    "PERFECTED.' 


Tests  of  Metals.  ISM. 


FRACTURE  OF  SINQLE  LUQ,  TEST  No.  6075. 
ST.    LOUIS    COUPLER. 


E  OF  SINGLE  LUQ.  TEST  No.  6133. 
UNITED    STATES    COUPLER. 
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TESTS  OF  SHACKLES  ANS  SWIVELS  FOE  UHITEB  STATES  UOHT- 

HOUSE  nrSPECTOB,  THIBD  DISTBICT. 


r' 


L 


No.  of 
tost. 

DesGription. 

Tensile 
strength. 

Fractured. 

5914 
5808 
5898a 

5893 

5913 

5920 

5921 

5897 

5897a 

5892 

1}"  shackle 

|l|"  shackle....  1 

2"  shackle 

li"  swivel 

l|"  swivel 

IJ"  swivel 

|l  J"  swivel > 

2"  swivel 

Pounds. 
243.100 
238,200 
239,500 

294,100 
235, 400 
99,800 
125,  800 
243, 300 
241, 500 
256,800 

Eye  of  shackle,  one  side,  carrying  tongne. 

Outside  studded  link  2".06  diameter  in  the  side  at  weld. 

Other  outside  studded  link  in  the  side  at  wold.    Shackle 

not  fractured. 
End  link  of  chain  at  .«9ide  weld. 
Pulled  off  head  of  stem  of  swivel. 
Bale  of  socket  end.    Fibrous. 

Do. 
Outside  studded  link  in  the  qnarter. 
Pulled  off  head  of  stem  of  swivel. 

Do. 

CHAUr  CABLE  AlTD  CHAIN  lEOH  FBOM  BOSTON  NAVT-TABD. 


TESTS  OF  CHAIN  CABLE. 


I 


No.  of 
tost. 

Harks. 

Diameters. 

Sec- 
tional 
area  of 
chain. 

Sq.  in. 
9.66 
9.20 

9.50 
9.43 

9.58 

Tensile  strength. 

End 
links. 

Links  of 
chain. 

Un- 

stndded 

end 

links. 

Stud- 
ded 
links  of 
chain. 

Total. 

Per 

square 

inch. 

Fracture. 

5866 
6058 

6059 
6060 

6174 
6174a 

6176 
6175a 

Inehss. 
2.72 
2.72 

2.72 
2.72 

2.73 

Inches. 
2.48 
2.42 

2.46 
2.45 

2.47 

Pounds. 
298, 6U0 
384,500 

329  200 
377.600 

272,500 
293,400 

287, 200 
284,300 

Pounds. 
30,910 

End  link  at  the  weld. 

3 

4 
8 

K-L-M 
5-ft-7 

41,760 

34,650 
40, 040 

28,440 
30,630 

30,230 
29,930 

Afiddle  link  of  chain, 
marked  L,  in  the  quarter 
at  the  welded  end.  Gran- 
ular, 40  per  cent ;  fibrous, 
60  per  cent. 

Middle  link,  marke<l  I,  in 
the  quarter  at  the  welded 
end.    Fibrons. 

First  link  of  chain,  marked 
7,  in  the  quarter.  Granu- 
lar, 30  per  cent;  fibrous, 
70  per « ent 

End  link  in  the  quarter  at 
weld. 

Link  of  chain  next  remain- 
ing end  link.  Followed 
the  scarf  of  the  weld. 

End  link  at  the  welded  end. 
There  was  a  crack  started 
in  studded  link  D  at  the 
weld;  also  a  seam  3i" 
long  was  opened  in  link 
D,  the  seam  running  par- 
allel to  the  grain  of  the 
iron.  In  link  F  a  similar 
seam  was  opened  7"  long 
at  the  end  of  the  link. 

Link  D  at  the  weld. 

D-F-E 

2.72 

2.46 

9.50 

I 

f 


308         CHAIN,  CABLE,  SHACKEL8,  AND  SWIVELS. 

ELECTBICALLT  WELDED  SAMPLE. 

No.  5865. 

Sample  consists  of  three  links,  the  middle  link  an  electrically  welded 
steel  link. 

Sq.  inch. 

Diameter  of  link==2''.52,  sectional  area 9.97 

Diameter  at  welding  burr=^".0*',  sectional  area 14. 61 

End  links  are  of  wrought  iron  and  have  2".67  and  2",72  diameters, 
respectively. 
At  302,800  pounds  load  end  link  fractured  in  the  weld. 
Steel  link  tested  alone. 

Tensile  strength  384,700  pounds \  ^'^^  P^""5«  P*'  *^"*^*  !"^^  «"  ^^^fj"' 

v^»u^»u  t^  ,  .x/v  ^vuu^  o  ^  26,330  pounds  per  square  inch  at  weld. 

Fractured  across  the  weld  at  one  side  of  the  link;  also  through  end 
of  link. 

Appearance  of  fracture  granular.  The  fracture  at  the  weld  contained 
a  smooth  flaky  spot  about  f"  by  J". 

The  end  fracture  had  a  radiant  appearance,  the  center  of  radiation 
being  at  the  inside  of  the  link. 
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PROOF    STRESS  OF    15,000  POUNDS  APPLIED  TO  f'  CHAIV  FOB 

8//   BARBETTE  CABBIAOE. 

Ko.  6868. 

6,000  pounds  applied  to  section  about  12  feet  long;  increased  to 
7,000  pounds  and  an  ap]>areut  set  of  ".23  obtained,  due,  it  was  thought, 
to  end  fastenings  yielding. 

lOO'inch  gauge  rod  now  applied  to  the  chain  and  observations  began 
under  load  of  6,00(>  pounds. 


Applied 
loads. 

Length  of 
100-inch 

Elongation 
In  100 

Kemarks. 

section. 

inches. 

Pounds. 

Inches. 

Inches. 

6,000 

100 

0. 

7,000 

100.02 

.02 

8,000 

100.06 

.06 

0.000 

100.10 

.10 

10,000 

100.15 

.15 

11,000 

100.21 

.21 

12,000 

100.27 

.27 

13,000 

100.42 

.42 

14.000 

100.70 

.70 

15.00C 

101.35 

1.35 

Maximnm  load. 

12.000 

101. 30 

1.30 

6.000 

101. 14 

1.14 

SECOND  SECTION  TESTED. 


1,000 

100. 

0. 

2.000 

100.11 

.11 

3,000 

100.15 

.15 

4,000 

100.20 

.20 

5,000 

100.26 

.26 

6,000 

100.31 

.31 

7,000 

100.38 

.38 

8,000 

100.42 

.42 

9,000 

100.44 

.44 

10,000 

100.40 

.49 

11,000 

100.52 

.52 

12,000 

100. 60 

.60 

13,000 

100.71 

.71 

14,000 

100.92 

.92 

15,000 

101.48 

1.48 

Maximam  load. 

12,000 

101. 40 

1.40 

6,000 

101.25 

1.25 

1,000 

101.05 

1.05 

I 
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COLUMNS. 
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COLUMNS. 


OAST   IEOjST   and    SPRUCE. 
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COLUMNS. 


OAST    IRON"   AND    SPRUCE. 
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COLUMNS. 
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CAST  ntoK  coLTrmr. 

No.  5938. 


-Minxmufnr 


S.^HQS  - ^i-  -     


■Maxifruanr 


120:'05 


al'ss 


Sectional  area,  17  square  inches. 
Weight,  500  pounds. 
Gauged  length,  100  inches. 


Applied  loads. 

In  gauged  length. 

Deflections  at  middle. 

Kemarks. 

Total. 

Per  square 
iQun. 

Compres- 
sion. 

Set. 

HoriEontal. 

Vertical. 

Pounds. 
8,500 
17,000 
34,000 
51,000 
68,000 
85,000 
102,000 
110,  000 
136,000 
153,000 
170,000 
187,  000 
204,000 
221.  000 
236.000 
255,000 
272,000 
289.000 
306,000 
823,000 
340,000 
857,000 
374,  000 
891,  000 
408.000 
425,000 
442,  000 
460,000 
476.000 
493.  000 
510.  000 
527,000 
544.000 
561,  (KM) 
566, 700 
566,800 

566,700 
566,600 
566.400 
566,100 
565,  700 
665,  200 
564,600 
563,900 

400,000 

557.700 
657,  200 

Pounds. 

500 

■  1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13, 000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20.000 

21, 000 

22.  000 

23,000 

24,000 

25,000 

26.  000 

27,  000 
28,000 
29, 000 
30. 000 
31.000 
32, 000 
33,000 

Inches, 

0. 

.0032 
.0093 
.0157 
.0225 
.0298 
.0373 
.0455 
.0530 
.0609 
.0688 
.0769 
.0853 
.0036 
.1023 
.1110 
.1204 
.1295 
.1390 
.  1494 
.1597 
.1713 
.1816 
.1948 
.2080 
.2234 
.2430 
.2592 

Inches. 
0. 

Inches. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inches. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.02 
.02 
.02 
.02 
.02 
.02 
.03 
.03 
.03 
.0-1 
.04 
.05 
.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.14 
.17 
.22 
.24 
.29 
.40 
.66 

1.03 

1.10 

1.15 
1.20 
1.25 
1.30 
1.85 
1.40 
1.45 
1.50 

Initial  load. 

Deflection  sets. 
Horieontal.      Vertical. 
0.                    0. 

0.              ".  01 

0.              ".02 

0.              ".  05 
0.               ".  08 

Ultimate  strength. 

Kested  I  hour  under  this 
load. 

.0018 

.0054 

.0112 

.0235 

.0498 

.0685 

33,340 

0. 
0. 

1.60 
1.65 

316 


COLUBiNS. 


Ko.  5938— Continued. 


Applied  loads. 

In  ganged  length. 

Deflections  at  middle. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
Bion. 

Set. 

Horizontal. 

Vertical. 

Pounds. 
556,500 
554,600 
552,200 
550,200 
547,500 
538.300 
521,000 
506,000 
8,500 

Pounds. 

Inch. 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Inches. 
1.70 
1.80 
1.90 
2.00 
2.10 
2.60 
S.OO 
3.20 
2.40 

^ 

Test  discontinued. 

Column  failed  by  triple  flexure.  Spongy  metal  on  the  concave  side 
of  the  bent  column  in  the  vicinity  of  two  f "  pins  used  for  supporting 
the  core  of  the  casting  and  located  1  foot  each  side  of  the  middle  of 
the  length  of  the  column. 

Near  one  §"  pin  there  was  a  blowhole  J"  diameter,  and  near  the 
other  pin  a  blowhole  If"  diameter,  located  just  below  the  outer  surface 
of  the  casting.  This  spongy  metal  appeared  to  influence  the  manner 
of  failure,  the  metal  yielding  in  this  vicinity. 


CAST  IBOV  COLUMV. 


No.  5939. 


6,''M  X  C'oe 


W 


120" 


:6z 


Sectional  area,  17.45  square  inches. 
Weight,  517  pounds. 
Gauged  length,  100". 


Applied  loads. 

In  gauged  length. 

Deflections  at  middle. 

Bemarks. 

Total, 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Horizontal. 

Vertical. 

Pounds. 

8,725 

17,450 

84,000 

52, 350 

69,800 

87,250 

104,  700 

122, 150 

139, 600 

157,  050 

174,500 

191,  950 

209,400 

Pounds. 

500 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

Inch. 

0. 

.0032 
.0094 
.0159 
.0228 
.0301 
.0371 
.0446 
.0521 
.0597 
.0873 
.0751 
.0825 

Inch, 
0. 

7neA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

Deflection  set«. 

Horizontal.    Vertical. 

0.                   0. 

0.                   0. 

.0022 

.0057 

COLUMNS. 
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^o.  5939— Continued. 


Applied  loads. 


Total. 


Pounds. 

226,850 

244.300 

281,  750 

279,200 

296.650 

314. 100 

831,550 

340.000 

366,450 

383,000 

401,  350 

418,  800 

436, 250 

453,700 

471, 150 

488,600 

506,050 

523.500 

540,050 

558.400 

575,850 

693,  300 

610. 750 

628,200 

645.650 

663.100 

680,550 

608,000 

700,000 

701. 000 

702,000 

703,000 

704,000 

706,000 

706.330 

706,000 
705.000 
704,000 
701,000 
602,100 
670,000 
665,200 


Per  8o  nare 
inch. 


Pound*. 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 


40,480 


In  gauged  length. 


Comprea- 
aion. 


Inch. 
.0904 
.0983 
.1063 
.1147 
.1228 
.1308 
.1893 
.1487 
.1578 
.1668 
.1763 
.1864 
.1976 
.2002 
.2188 
.2316 
.2445 
.2578 
.2749 
.2911 
.3088 


Set. 


Inch. 


.0107 


.0181 


0312 


0563 
0817" 


Deflections  at  middle. 


Horizontal. 


Inehet. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.0 

—  .03 

—  .10 

—  .18 

—  .31 

—  .61 

—  .71 

—  .77 

—  .88 

—  .92 
—1.00 
—1.08 
—1.19 

—1.31 
—1.48 
—1.58 
—1.95 
—2.60 
—3.30 
—3.43 


Vertical. 


Inch. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.02 
.02 
.02 
.02 
.03 
.03 
.03 
.03 
.03 
.04 
.04 
.05 
.06 
.07 
.10 
.11 
.18 
.17 
.20 
.24 
.30 
.30 
.31 
.32 
.32 
.33 
.34 
.34 

.34 
.36 
.37 
.40 
.44 
.60 
.01 


Remarks. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 
0. 


".01 
".03 


Ultimate  strength. 


Column  failed  by  triple  flexure. 

When  the  middle  deflection  reached  3".43  the  metal  on  the  convex 
side  fractured  by  tension^  the  test  was  then  discontinued. 
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COLUMNS. 


SPRUCE  POST. 

Ko.  6013. 


120" 


Weight,  204  poands. 

Specific  gravity,  .4814. 

Average  number  of  rings  per  inch,  15. 

Sectional  area,  97.6  square  inches. 

Season  cracks  extend  from  end  to  end  of  post. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Kemarka. 

Total. 

Per  Bqnare 
incD. 

Conipres- 
sion. 

Set. 

Inch. 
0. 

Poundt. 

9,760 

19, 520 

29,280 

89, 040 

48,800 

58.560 

68,320 

78,080 

87, 840 

97.600 

117, 120 

136, 640 

156.160 

175, 680 

195.200 

214, 720 

234,240 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

ln€K, 

0. 

.0035 
.0072 
.0108 
.0144 
.0179 
.0215 
.0251 
.0287 
.0324 
.0401 
.0474 
.0540 
.0629 
.0718 
.0850 

Initial  load. 
Snapping  sounds. 

0. 

0. 

.0007 

Ultimate  strength. 

Failed  by  crushing  fibers  at  a  group  of  knots  3  feet  from  end  of  post. 
The  knots  in  this  vicinity  were  J"  diameter.    Slight  crushing  of  fibers. 


TENSILE  TESTS   OP  WKOUGHT-IRON  BOLTS. 
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BBIGE  PIEES. 

These  piers,  which  formed  a  part  of  the  testing  department  exhibit 
at  the  World's  Columbian  Exposition,  were  built  to  illustrate  certain 
features  in  brick -pier  constTuction. 

They  were  built  of  face  bricks  throughout,  equal  care  being  used  in 
laying  the  cores  of  the  solid  piers  and  the  outside  courses,  the  work- 
manship being  superior  in  each  case. 

The  influence  of  the  quality  of  the  mortar  ou  the  ultimate  crushing 
resistance  of  the  brickwork  is  well  shown.  The  16-inch  pier  laid  in 
lime  mortar  failed  at  335,900  pounds,  whereas  the  corresponding  pier 
laid  ill  Neat  Portland  cement  sustained  791,200  pounds— over  two  and 
one  third  times  the  strength  of  the  former. 

The  pier  laid  in  Neat  Portland  cement  was  the  more  rigid,  as  shown 
by  the  following  comparisons,  the  compressions  and  permanent  sets 
being  taken  on  a  gauged  length  of  60". 


Applied 
loads. 

Pier  laid  in— 

Remarks. 

Lime  mortar. 

Neat  Portland  cement. 

Compres- 
sion. 

Permanent 
set. 

Compres- 
sion. 

Permanent 
set. 

Pounds. 
10,000 
100.000 
200,000 
300,000 
600,000 
700,000 
750, 000 

Inch. 

Inch. 

Inch. 

Inch. 

Initial  load. 

• 

.0440 
.1170 
.2199 

.0207 
.0638 

.0137 
.0318 
.0495 
.1089 
.1318 
.1457 

.0013 
.0040 
.0069 
.0189 
.0250 

A 12"  hollow  pier  was  laid  up  in  Neat  Portland  cement,  which  gave  an 
ultimate  resistance  of  3,214  pounds  per  square  inch,  closely  agreeing  in 
strength  per  square  inch  with  the  16"  pier  laid  in  the  same  kind  of 
mortar. 

Another  hollow  pier  was  constructed  in  which  the  bricks  were  laid 
on  edge.  The  outside  dimensions  were  10".2  by  10".15,  and  the  ulti- 
mate resistance  of  this  pier  was  4,623  pounds  per  square  inch,  the  total 
number  of  pounds  being  323,100 — figures  strikingly  near  the  total  num- 
ber of  pounds  sustained  by  the  16"  pier  which  was  laid  in  lime  mortar. 

Pier  No.  6007,  laid  in  lime  mortar,  had  a  base  16"  by  16"  eleven 
courses  high,  which  was  drawn  in  on  two  sides  to  a  top  section  8"  by  16". 

During  the  test  the  larger  section  of  the  base  fractured;  no  cracks 
developed  in  the  top  section.  The  weakness  of  the  base  of  this  pier 
and  the  great  strength  of  the  10"  pier  having  bricks  laid  on  edge  are 
attributed  to  the  variation  in  transverse  strength  of  the  bricks  accord- 
ing to  the  manner  of  laying  and  to  the  influence  of  the  quality  of  the 
mortar  employed  in  the  two  instances. 

Pier  No.  6008,  laid  in  Neat  Portland  cement,  which  had  a  base  16"  by 
16"  and  was  drawn  in  to  an  8"  pier  at  the  top,  failed  in  the  top  section. 

In  this  pier  a  greater  difi'erence  in  sectional  area  existed  between 
the  top  and  the  base,  and  the  latter  was  not  injured  by  the  test. 
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Ko.  6011. 
16''  Face  Brick  Pier. 

Built  of  40  coarses  of  face  brick  laid  in  lime  mortar. 

Solid  core  of  face  brick  laid  in  lime  mortar. 

Age  when  tested,  2 J  months. 

Total  weight,  1,777  pounds. 

Weight  per  cubic  foot,  126.8  pounds. 

Total  height,  96".37. 

Sectional  area,  16".90  by  15" .80=251.2  square  inches. 

Average  thickness  of  joints,  iV'. 

Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30, 000 

32,000 

34.000 

86,000 

38,000 

40,000 

40,000 

42, 000 

44,000 

46,000 

48,000 

50,000 

50,000 

52, 000 

54,000 

56,000 

58,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

05,000 

100,000 

105,  000 

110, 000 

115, 000 

120,000 

120, 000 

125, 000 

130. 000 

135,000 

140, 000 

140,000 

150, 000 

160, 000 

170, 000 
180,000 
190. 000 
200,000 
180,000 
160,000 
140,000 

Pounds. 

Inch. 

0. 

.0002 
.0004 
.0007 
.0010 
.0014 
.0020 
.0026 
.0032 
.0039 
.0040 
.0056 
.0066 
.0073 
.0080 
.0080 
.0094 
.0101 
.0108 
.0121 
.0130 
.0138 
.0146 
.0168 
.0175 
.0180 
.0185 
.0104 
.0220 
.0244 
.0278 
.0306 
.0350 
.0879 
.0400 
.0440 
.0488 
.0511 
.0539 
.0575 
.0600 
.0633 
.0650 
.0685 
.0726 
.8760 
.0814 
.0890 

.0945 
.1055 
.1102 
.1170 
.1151 
.1122 
.1088 

Inch. 
0. 

Initial  load. 

Second  application  of  load. 
Do. 

Do. 

Do. 

Cracks  in  the  fourteenth  and 
coarse  tnm  bottom. 

.0001 

.0013 

• 

.0032 

.0054 

.0084 

.0136 

. 

.0207 

.0281 

.0366 

twenty-second 

ta  ot  Kelala,  IfflS. 
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No.  6011— Continued. 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
incii. 

Compres- 
sion. 

Set. 

Pounda. 
120.000 
100,000 
80,000 
60,000 
40,000 
20,000 

20,000 
40,000 
60,000 
80.000 
100,000 
120,000 
140,000 
160.000 
180,000 
200,000 
210,000 
220,000 
230,000 
240,000 
250,000 
260,000 
270,000 
280,000 
290,000 
300.000 
310,000 
335.900 

Pounds. 

Inch. 
.1051 
.1010 
.0961 
.0003 
.0828 
.0720 

.0684 
.0776 
.0851 
.0914 
.0970 
.1020 
.1066 
.1113 
.1195 
.1270 
.1304 
.1339 
.1406 
.1488 
.1583 
.1094 
.1755 
.1855 
.1969 
.2079 
.2199 

Inch. 

Ultimate  strength. 

.0638 

1,337 

Pier  failed  by  the  development  of  longitudinal  cracks  and  the  partial 
crushing  of  individual  bricks. 

After  cracks  first  began  to  appear  they  developed  with  increasing 
frequency  as  the  maximum  load  was  approached.  When  the  maximum 
load  was  reached  the  minority  of  the  bricks  were  fractured. 
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1^0.  6012. 

16"  Face  Brick  Pier. 

Bnilt  of  40  courses  of  face  brick,  laid  in  Neat  Portland  cement. 

Solid  core  of  face  brick,  laid  in  Neat  Portland  cement. 

Age  when  tested,  2J  months. 

Total  weight,  1,863  pounds. 

Weight  per  cubic  foot,  135.6  pounds. 

Total  height,  96".29. 

Sectional  area,  15".7  by  15".7  =  246.5  square  inches. 

Average  thickness  of  joints,  -iV. 

Gauged  length,  50". 


Applied  loads. 


Tof>-      ^•InX" 


Pounds. 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
70.000 
80,000 
90,000 
100,000 
110,  000 
120, 000 
130,  OUO 
140,000 
150,000 
160.000 
170,  000 
180, 000 
190,000 
200,  000 
200, 000 
210, 000 
220, 000 
230,000 
240,000 
250,000 
200.000 
270.000 
280,000 
290,000 
300,000 
250,000 
200,000 
150.000 
100, 000 
50,000 
50,000 
100,000 
150,000 
200,000 
250.000 
300,000 
310,000 
320,000 
330,000 
340,000 
350,000 
360,000 
370,000 
380,000 
390,000 
400,000 
400,000 
410.000 
420,000 
430,000 
440,000 


Pounds. 


In  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

.0006 
.0018 
.0032 
.0049 
.0060 
.0083 
.0102 
.0119 
.0137 
.0155 
.0171 
.0102 
.  0200 
.0223 
.0241 
.0263 
.  0279 
.0295 
.0318 
.0325 
.0342 
.0367 
.0371 
.0389 
.0404 
.0421 
.0439 
.0457 
.0474 
.0495 
.0444 
.0382 
.0317 
.0245 
.0157 
.0142 
.0229 
.0302 
.0371 
.0435 
.0506 
.0537 
.0548 
.0563 
.0677 
.0506 
.0612 
.0630 
.0647 
.0669 
.0686 
.0701 
.0710 
.0736 
.0755 
.0771 


Set. 


Inch. 
0. 


.0002 


.0013 


.0040 


.0069 


.0107 


Remarks. 


Initial  load. 


Second  application  of  load. 


Do. 


Do. 


PIER  No.  6012  AFTER  THE  TEST. 
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BBioK  piism. 


No.  6010. 

12"  Pack  Bbick  Piee,  Hollow  Oobe. 

Built  of  31  courses  of  face  brick  laid  in  Neat  Portland  cement. 

Age  when  tested,  2^  months. 

Total  weight,  665  pounds. 

Weight  per  cubic  foot,  131.8  pounds. 

Total  height,  73".26. 

Bqnare  inchM. 

Outside  dimensions,  11".68  by  11".68 136. 42 

Core,  4".18  by  4'M8 17. 47 

Sectional  area 118. 95 

Average  thickness  of  joints,  ^^\ 
Gauged  length,  50'^ 


Applied  loads 


Total. 


Pounds. 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26.000 

28.000 

80,000 

34,000 

38,000 

42,000 

46,000 

50,oOO 

54,000 

58,000 

62,000 

66,000 

70,000 

74,000 

78,000 

82,000 

86,000 

90,000 

94,000 

98,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180.000 

190,000 

200,000 

160,000 
100.000 
50,000 
50,000 
100.000 
150.000 


Per  BQ  uare 
incn. 


PotmdM. 


In  gauged  length. 


Comprea- 
sion. 


Inch. 

0. 

.0002 
.0004 
.0006 
.0009 
.0013 
.0020 
.0029 
.0037 
.0047 
.0067 
.0065 
.0074 
.0082 
.0091 
.0101 
.0122 
.0141 
.0162 
.0170 
.0190 
.0219 
.0236 
.0253 
.0270 
.0286 
.0310 
.0824 
.Oa.'vO 
.0358 
.0375 
.0398 
.0413 
.0420 
.0458 
.0498 
.0533 
.0575 
.0611 
.0669 
.0701 
.0740 
.0775 
.0820 

.0710 
.0576 
.0419 
.0390 
.0555 
.0695 


Set. 


Inch. 

0. 


.0001 


.0005 


.0014 


.0038 


.0056 


.0077 


0088 


0122 


.0173 


Bemarka. 


T«sU  of  Hauls,  Ipra. 
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No.  6010— Continued. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
200.000 
210,000 
220.000 
230,000 
240,000 

250,000 
260,000 
270,000 
280,000 
290,000 
800,000 

250.000 
200,000 
150.000 
100,000 
50,000 
50,000 
100,000 
150.000 
200.000 
250.000 
300,000 

310,000 
320.000 
330.000 
340.000 
350,000 
360.000 
370.000 
380.000 

Pounds. 

Inch. 
.0636 
.0874 
.0905 
.0940 
.0976 

.1021 
.1097 
.1128 
.1160 
.1195 
.1251 

.1147 
.1030 
.0896 
.0748 
.0568 
.0528 
.0705 
.0858 
.1000 
.1134 
.1278 

.1400 
.1429 
.1459 
.1495 
.1531 
.1584 
.1641 
.1720 

Inch. 

Brick  in  tenth  course  from  top  of  }>ier  flakes 
at  edge. 

• 

• 

Five  bricks  cracked ;  three  near  the  middle  of 
height  of    pior,  two  cracks    in    lifth  and 
seventh  courses  from  the  top,  respectively. 

Ultimate  strength. 

.0218 

.0283 

382,400 

3,214 

Cracks  developed  rapidly  near  the  close  of  the  test.  The  test  was 
discontinued  immediately  after  passing  the  maximum  load.  Cracks 
were  formed  and  sides  of  bricks  flaked  off  in  fifty  places,  generally  dis- 
tributed over  the  pier. 
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No.  6009. 

10''  Face  Brick  Pier,  Hollow  Core  (bricka  laid  on  edge). 

Built  of  18  courses  of  face  brick,  laid  in  Neat  Portland  cement- 
Age  when  tested,  2J  months. 
Total  weight,  379  pounds. 
Weight  per  cubic  foot,  132.1  pounds. 
Total  height,  70".92. 

Square  inches. 

Outside  dimensions,  10".2  by  10".15 103. 63 

Core,  5".8  by  5".8 33. 64 

Sectional  area 69, 89 

Average  thickness  of  joints,  -^*\ 
Gauged  length,  50". 


Applied  loads. 


Total. 


PoundM. 
6.000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
15,000 
16,000 
17.000 
18, 000 
10,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
30.000 
82,000 
34,000 
36,000 
38,000 
40,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50.000 
50,000 
52,000 
54.0C0 
66,000 
58,000 
60,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
70,000 
72.000 
74,000 


Per  Bmiare 
incn. 


PouniU. 


In  gauged  length. 


Comprea- 


810U. 


Inch. 

0. 

.0004 
.0006 
.0010 
.0014 
.0018 
.0022 
.0025 
.0028 
.0033 
.0037 
.0039 
.0044 
.0048 
.0055 
.0060 
.0064 
.0073 
.0076 
.0082 
.0087 
.0094 
.0095 
.0100 
.0105 
.0109 
.0114 
.0119 
.  0122 
.0131 
.0141 
.0151 
.0101 
.0171 
.0174 
.0182 
.0191 
.0202 
.0213 
.0219 
.0226 
.  0234 
.0242 
.  0249 
.0257 
.0267 
.  0270 
.0280 
.0288 
.0294 
.0302 
.0314 
.0316 
.0324 
.0332 


Set. 


Remarks. 


Inch. 
0. 


0001 


0003 


.0007 


.0018 


.0024 


.0034 


.0044 


.0051 


.0059 


Initial  load. 


Second  application  of  load. 


Do. 


Do. 


Do. 


Da 


Da 


Da 


3.  6008  AFTER  THE  TEST. 
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1^0.  6009. 

10"  Face  Brick  Pier,  Hollow  Core  (bricka  laid  on  edge). 

Built  of  18  courses  of  face  brick,  laid  in  Neat  Portland  cement. 

Age  when  tested,  2 J  months. 

Total  weight,  379  pounds. 

Weight  per  cubic  foot,  132.1  pounds. 

Total  height,  70".92. 

Sqnaro  inches. 

Outside  dimensions,  10".2  by  10'M5 103. 53 

Core,  5".8  by  5''.8 33. 64 

Sectional  area 69. 89 

Average  thickness  of  joints,  -j^". 
Gauged  length,  50''. 


Applied  loads. 


Total. 


PoundM. 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11, 000 
12,000 
13,000 
14,000 
15,000 
15, 000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
30,000 
82.000 
34,000 
36,000 
38,000 
40,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50. 000 
50,000 
52,000 
54.0C0 
56,000 
58,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
70,000 
72,000 
74.000 


In  gauged  length. 


Per  Bmiare     Comprea- 
inon.  siou. 


PoumU. 


Inch. 

0. 

.0004 
.0006 
.0010 
.0014 
.0018 
.0022 
.0025 
.0028 
.0033 
.0037 
.00;{9 
.0044 
.0048 
.0055 
.0060 
.0064 
.0073 
.0070 
.00S2 
.0087 
.0094 
.0095 
.0100 
.0105 
.0109 
.0114 
.0119 
.0122 
.0131 
.0141 
.0151 
.0101 
.0171 
.0174 
.0182 
.0191 
.0202 
.0213 
.0219 
.0226 
.0234 
.0242 
.0249 
.0257 
.0267 
.0270 
.  0280 
.0288 
.0294 
.0302 
.0314 
.0316 
.0324 
.0332 


Set. 


Inch. 
0. 


0001 


0003 


0007 


0018 


,0024 


0034 


0044 


0051 


0059 


Bemarka. 


Initial  load. 


Second  application  of  load. 


Bo. 


X>o. 


Do. 


Bo. 


Bo. 


I>o. 


Twt«  of  MeUlB.  II 


HER  No.  fiOOe  APTER  THE  TEST. 
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No.  6009— Continued. 


Applied  loads. 


Totol. 


Pound*. 
76,000 
78,  000 
80, 000 
82,000 
84.000 
88,000 
88,000 
00.000 
02,000 
94.000 
06.000 
98,000 
100.000 
102, 000 
104,000 
106,000 
108,000 
110,000 
110,000 
112,000 
114,000 
116. 000 
118.  OOQ 
120, 000 
122,000 
124,000 
126,000 
128,000 
130,000 
130, 000 
134,000 
138,000 
142, 000 
146,  OGO 
150,  000 
160,000 
154.000 
158, 000 
162, 000 
166,000 
170, 000 
174,000 
178,  000 
182, 000 
186.000 
190,000 
190.000 
194.000 
198. 000 
200.000 
200,000 
204,000 
208,000 
212.000 
216,000 
220,000 
224.000 
228.000 
232,000 
236,000 
240,000 
323,100 


Per  smiare 
incn. 


Pounds. 


4,623 


In  ganged  length. 


Comprea- 
Bion. 

Set. 

Inch. 
.0341 

Ineh. 

.  0.150 

.  0358 
.  0'i69 

.0068 

.0376 

.0385 

.  0303 

.0403 
.0413 

.0075 

.0422 

.0430 

.0430 

.0446 
.0461 

.0082 

.0466 

.0475 

.0484 

.0491 
.0494 

.0090 

.0504 

.0511 

.0519 

.  0524 

.05.34 
.6548 

.0098 

.0556 

.0563 

.0570 

.0576 

.  0.'>82 

.0104 

.0595 

.0611 

.0625 

.0644 

.0600 
.0662 

.0118 

.0680 

.0694 

.0731 

.0742 

.0758 
.0778 

.0144 

.  0792 

.0805 

.  0821 

.0835 
•  .0845 

.0152 

.0865 

■"•■••  •••••- 

.0879 

.0888 
.0893 

.0164 

.0905 

.0922 

.0937 

.0954 

.0970 

.0988 

.1004 

.1020 

.1040 

.1059 


.0200 


Remarks. 


Serond  application  of  load. 


Do. 


Da 


Da 


Do. 


Do. 


Micrometer  removed. 
Ultimate  strength. 


Under  256,000  ponnds  compression,  one  brick  near  the  middle  of  the 
height  of  the  pier  flaked  off  at  the  edges.  As  the  maximum  load  was 
approached  longitudinal  cracks  opened  near  the  middle  of  the  height 
of  the  pier  and  a  second  brick  flaked  off  at  the  edges  and  side. 

At  the  time  of  reaching  the  maximum  load  there  was  a  sudden 
development  of  cracks,  whereupon  the  load  was  immediately  released 
and  test  discontinued. 
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Longitudinal  cracks  were  found  in  nine  bricks,  all  ne>ar  the  middle 
of  the  pier.  It  was  a  pecaliarity  of  tbese  cracks  that  all  did  not  follow 
in  continuation  of  the  end  joints  of  adjacent  courses  of  the  bricks. 


No.  6007. 

8"  by  16"  Face  Brick  Pier  with  16"  Base, 

Built  of  30  courses  of  face  brick,  laid  in  lime  mortar. 
Age  when  tested,  2J  months. 
Total  weight  of  pier,  938  pounds. 
Weight  per  cubic  foot,  120.8  pounds. 
Total  height,  72".26. 

Square  inches. 

Sectional  area,  upper  section,  16".8  by  7",8 123. 24 

Sectional  area,  base,  15".9  by  15".9 262. 81 

Average  thickness  of  joints,  i^ 
Gauged  length,  50". 


-A.// 


Applied  loads. 


Total. 


Pounds. 

6, 000 

H.OOO 

10,000 

12,000 

14,000 

16,000 

18,  000 

20,  Ol»0 

22,000 

24,000 

26,  000 

28,  000 

30,000 

32,000 

34.000 

36,  000 

38,000 

40,000 

44,000 

48,000 

52,000 

56,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80.000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

130,000 


140,000 
144,000 
148,000 

152,000 


Per  square 
inch. 


Poundt, 


\ 


1,233 
601 


In  gauged  length. 


Compres- 
sion. 


Inch, 

0. 

.0003 
.0010 
.0017 
.0025 
.0034 
.0042 
.0055 
.0072 
.0085 
.0100 
.0116 
.0135 
.0152 
.0174 
.0189 
.0212 
.  0220 
.0276 
.0313 
.0352 
.0410 
.0450 
.0520 
.0571 
.0597 
.0639 
.0089 
.0724 
.0760 
.0795 
.0844 
.0886 
.0936 
.0985 
.1021 
.1061 
.1098 
.1140 
.1204 
.1260 
.1330 
.1410 
.1490 


.1579 
.1703 
.1781 


Set. 


Inch. 
0. 


.0011 


.0008 


.0226 


.0364 


.0615 


.0686 


Bemarks. 


Initial  load. 


Second  application  of  load. 


Do. 


Brick  cracked  in  next  to  top  conrse. 


Cracks  a,  b,  o,  and  d  in  sight  on  one  face.  An 
oblique  seam  developea  in  other  aide  of  pier, 
as  shown  on  sketch. 


Cracks  extend  entire  length  of  base  section. 
Ultimate  strength. 
On  upper  section. 
On  base. 


TOU  of  HettUii.  ISM. 


PIEB  No.  6007  AFTER  THE  TEST. 


Te«I«  at  M etulB,  Ifm, 


a   6008  AFTER  THE  TEST.  SKOWINO  F>L*TE9  AND  SIDE  RODS  USED  IN  HANDLINfi. 
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Pier  failed  by  development  of  cracks  in  base  section. 

The  general  direction  of  the  cracks  was  longitudinal  to  the  pier, 
beginning  in  the  contracting  section  between  the  base  and  top  sections 
and  extending  somewhat  obliquely  outward  near  the  base. 

The  cracks  were  approximately  in  two  planes  forming  the  prolonga- 
tion of  the  two  opposite  broad  faces  of  the  top  section,  and  cracks  were 
visible  only  on  the  two  sides  of  the  pier  cut  by  these  planes. 

With  the  exception  of  the  crack  which  opened  slightly  in  a  brick  in 
next  to  the  top  course  at  120,000  pounds'  compression,  and  liaking  off 
at  A  A  at  the  lower  course  of  the  top  section,  the  failure  of  the  pier 
was  confined  to  the  base  and  contracting  sections. 


No.  6008. 

8^'  Face  Bbiok  Pier  with  16"  Base. 

Built  of  31  courses  of  face  brick,  laid  in  Neat  Portland  cement. 
Age  when  tested,  2^  months. 
Total  weight  of  pier,  648  pounds. 
Weight  per  cubic  foot,  129.7  pounds. 
Total  height,  73".86. 

Square  inches. 

Sectional  area,  upper  section,  7".70  by  7".70 , .     69. 29 

Sectional  area,  base,  15".91  by  16".82 251. 69 

Average  thickness  of  joints,  -j^". 

Under  150,000  pounds'  compression  cracks  were  opened  in  the  second 
and  fourth  courses  above  the  junction  of  the  contracting  section  and 
the  top  section  of  the  pier. 

C  3,540  pounds  per  square  inch  on 
Ultimate  strength,  209,900  x)ounds,  <     upper  section. 

(  833  pounds  per  squareinch  on  base. 

Cracks  dividing  the  top  section  of  the  pier  into  a  clustered  column  of 
half  bricks  were  generally  formed. 

After  reaching  the  maximum  load,  the  stress  was  released  to  100,000 
pounds'  compression.  Loads  were  again  gradually  applied,  and  when 
the  stress  reached  180,000  pounds'  compression  the  top  section  yielded 
explosively,  fragments  flying  from  the  pier. 

The  load  was  immediately  reduced  and  test  discontinued. 

There  were  no  cracks  developed  in  the  contracting  and  base  sections. 
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C0MFBBS8I0H  OF  SJJTDSTOHE  FOB  THE  EHOnTEES  COBPS,  U.  S.  A. 

STONE  TO  BE  USED  AT  LOCK  NO.  B,  GBEEN  BIVEB. 


\ 


\ 


Stone  tested  on  bed. 


No.  of 
teat. 


8014 
0015 
0016 
0017 
6018 


Harks. 


No.  1,  Upper  Green 
River 

No.  2,  South  Carrollten 
(light) 

No.  3,  South  CarroUton 

'  (reddish) 

No.  4,  EigeDmann  & 
Holierbach 

No.5 


Dimensions. 


Height. 


Inches. 

2.76 

2.75 

2.78 

2.80 
2.75 


Compressed 
surface. 


Inches.   Inches. 


2.80 

2.80 

2.80 

2.78 

2.81 

2.75 

2.79 
2.78 

2.79 
2.80 

Sec- 
tional 
area. 


First 
crack. 


Ultimate  strength. 


Total. 


Sq.  in. 

7.84 

7.78 

7.73 

7.78 
7.78 


Pounds. 
59,200 
50,920 

46,  no 

60,320 
57,990 


Pounds. 

59,200 

50,920 

46, 110 

60,31^0 
57,090 


Per 

S4iuare 

iuoh. 


Pounds. 

7,551 

6,545 

D,965 

7,753 
7,453 


Pyramidal  fractures. 
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BELTING  TESTS. 

The  series  comprises  tests  of  single  and  double  leather  belting  in 
widths  from  2"  to  30",  4  and  6  ply  rubber  belting  in  the  same  widths  as 
the  leather,  and  3  and  4  ply  cotton  belting  from  2''  to  12"  wide. 

The  leather  belting  was  from  selected  stock,  and  represents  a  superior 
quality  of  material.  All  of  this  class  was  oak  tanned,  excepting  speci- 
men No.  6214,  which  was  a  semi  rawhide  stock. 

Each  of  the  single- thickness  leather  belts  had  a  cemented  scarf  joint; 
the  double  belts  had  a  scarf  joint  in  each  part. 

Tests  made  with  the  solid  leather  without  joints  are  so  described  in 
the  details  and  indicated  by  a  footnote  in  the  tabulated  results. 

The  rubber  belting  was  made  from  32-ounce  duck. 

The  cotton  belting  was  of  a  woven  description,  the  warp  having  9 
picks  per  inch,  the  filling  lOJ  picks.  The  warp  consisted  of  3  threads 
each  and  the  filling  12  threads  each,  of  a  finer  thread  than  the  warp. 

Specimen  No.  6213  was  made  of  duck  folded  in  width  and  the  several 
plies  stitched  together  longitudinally. 

During  the  tests  the  specimens  were  secured  in  the  testing  machine 
by  being  clamped  between  flat-faced  dies  covering  the  width  of  the 
specimen,  and  from  5"  to  10"  in  length. 

The  details  of  the  tests  include  measurements  showing  the  elongation 
of  the  belting  under  different  loads,  the  permanent  sets  when  the  loads 
were  released,  and  the  recovery  in  length  as  successive  decrements  of 
load  were  removed. 

The  recovery  in  length  was  more  or  less  sluggish,  and  the  influence 
of  time  was  noted  in  a  number  of  cases.  The  total  length  of  the  speci- 
men under  a  given  load  was  shown  to  depend  in  a  measure  upon  the 
preceding  treatment,  whether  the  loads  immediately  preceding  were 
greater  or  less  than  the  given  load. 

This  result  followed  from  a  retarded  recovery  under  diminishing  loads 
in  the  early  part  of  the  release;  ])roportionally  a  more  rapid  recovery 
accompanied  the  release  of  lower  loads. 

The  influence  which  these  characteristics  have  on  the  behavior  of 
belts  under  different  tensions  and  speeds  will  be  recognized. 

After  completing  the  tests  of  the  plain  specimens,  the  fractured  ends 
were  laced  or  joined  together  after  different  styles  and  proportions  of 
lacing,  or  with  hooks,  studs,  or  plates,  and  their  strength  ascertained. 

In  a  few  instances  only  did  the  laced  specimens  reach  the  strength 
of  the  cemented  joints.  Generally,  it  may  be  remarked,  to  attain  the 
maximum  strength  in  a  laced  joint,  a  larger  number  of  lacings  are  re- 
quired than  are  commonly  used,  and  when  this  number  of  lacings  are 
used  the  loads  on  the  individual  parts  have  become  so  reduced  that 
single  lacing  is  sufliciently  strong  and  a  gain  in  flexibility  is  secured 
over  the  use  of  double  lacings. 

The  results  both  with  lacings  and  with  hooks  indicate  that  it  is  nec- 
essary to  subdivide  the  pull  on  the  joint  in  order  to  effect,  so  far  as 
possible,  a  uniform  distribution  of  the  load  over  the  full  width  of  the 
belting,  and  this  is  accomplished  by  using  a  large  number  of  lacings  or 
hooks.  Thus  it  was  shown  that  increasing  the  number  of  lacings  on  a 
12-inch  single  leather  belt  from  11  to  37  was  accompanied  by  a  gradual 
increase  in  the  strength  of  the  joint,  which  began  with  3,180  pounds  and 
finally  reached  6,054  pounds  tensile  strength. 
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No.  5969. 

2"  Single  Leather  Belting. 

Actual  dimensions: 

Length,  60". 

Width,  1".98. 

Thickness,  ".20. 
Sectional  area,  1".98  by  ".20  =  .396  square  inches. 
Total  weight,  13f  ounces. 
Weight  per  linear  foot,  2^  ounces. 
Length  between  jaws  of  machine,  38". 
Gauged  length,  30". 

[This  Bpecimen  contains  a  scarf  cemented  Joint  4}"  Ions  near  the  middle  of  its  length,  and  included 

within  the  ganged  length.] 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 
300 
850 
400 
400 
500 
600 
700 
800 
000 
1,000 

1,998 

Pounds. 

Incites. 
0. 
.45 
.70 
.95 
1.13 
1.33 
1.51 
1.69 
1.87 
1.95 
2.23 
2.49 
2.82 
3.11 
3.48 

Inch. 
0. 

— 11.6  per  cent. 

Tensile  strength.  Fraotored  along  the  scarf 
joint.  The  longer  end  of  the  specimen  now 
tested,  giving  the  strength  of  the  leather. 

Tensile  strengui  of  leather. 

.52 

2,525 
5,045 

Fractured  1"  from  face  of  jaws. 


\ 
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No.  5967. 

6''  Single  Leather  Belting. 

Actual  dimensions : 

Length,  00".20. 

Width,  6".07.     ' 

Thickness,  ''.22. 
Sectional  area,  6".07  by  ".22=1.34  square  inches. 
Total  weight,  2  x)ounds  11  f  ounces. 
Weight  per  linear  foot,  8.7  ounces. 
Length  between  jaws  of  machine,  36''. 
Gauged  length,  30". 

[Has  a  Bcarf  Joint  5|"  long  at  middle  of  length.] 


341 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sanare 
incn. 

Elongation. 

Set. 

Pounds. 
0 
100 
200 
300 
400 
500 

eoo 

700 
800 
900 
1,000 
1.200 
1,400 
1.600 
1,800 
2,000 
2,000 
2,200 
2,400 
2.800 
2.800 
8,000 
3,200 
8,400 

Pounds. 
0 

Inches. 
0. 
.28 
.58 
.78 
.05 
1.11 
1.24 
1.40 
1.61 
1.64 
1.76 
3.00 
2.21 
2.38 
2.63 
2.81 
2.88 
3.05 
3.23 
8.38 
3.68 
3.78 
3.97 

Inches. 
0. 

Width,  5".96. 

Thin  part  of  soarf  has  begun  to  fraotore. 

— 13,2  per  cent. 
Tensile  strength. 

.38 

^^ 

.70 

1.21 

""■  2,537 

Fracture  at  the  scarf. 
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ITo.  5968. 

6"  Single  Leather  Belting  (waterproofed). 

Actual  dimensions : 

Length,  60".ll. 

Width,  6".08. 

Thickness,  ".24. 
Sectional  area,  6".08  by  ".24  =  1.46  square  inches. 
Total  weight,  3  pounds  OOJ  ounce. 
Weight  per  linear  foot,  9.6  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 

[Has  a  scarf  Joint  5|"  long  at  middle  of  length.] 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  saanre 
inch. 

Elongation. 

Set. 

Pounds. 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

?,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,240 

Pounds. 

Inches. 

0. 

.10 

.28 

.45 

.62 

.77 

.92 

1.07 

1.19 

1.32 

1.45 

1.67 

1.90 

2.12 

2.31 

2.53 

2.80 

2.95 

3.18 

3.37 

3.53 

3.80 

Inch, 
0. 

=  12.6  i>er  cent 
Tensile  strength. 

.12 

.48 

2,219 

Fractured  at  the  scarf  joint. 
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No.  5965. 

12"  Single  Leather  BELTiNa. 

Actual  dimensions : 

Length,  60".ll. 

Width,  12".05. 

Thickness,  'M8. 
Sectional  area,  12".05  by  ".18=2.17  square  inches. 
Total  weight,  4  pounds  lOJ  ounces. 
Weight  per  linear  foot,  14.9  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 

[Sample  contains  a  scarf  joint  6"  long  near  middle  of  length  and  included  within  the  ganged  length.] 


Applie<l  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

L600 

1,800 

2,000 

2,200 

2.400 

2,600 

2,800 

8,000 

8,500 

4,000 

4,500 

5,000 

5,500 

6,000 

6,500 

.     7,000 

7,500 

8,000 

8,500 

Pounds. 
0 

Inches. 

0. 

.04 

.08 

.15 

.20 

.28 

.32 

.38 

.45 

.51 

.57 

.69 

.77 

.86 

.96 

1.05 

1.17 

1.24 

1.33 

1.42 

1.51 

1.76 

1.98 

2.24 

2.50 

2.75 

2.98 

3.18 

3.45 

3.70 

4.00 

Inch. 
0. 

=  13.3  per  cent. 
Tensile  strength. 

.02 

.12 

.30 

8,917 

Fractured  at  scarf  joint. 
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No.  6966. 

12"  Single  Leather  Belting  (waterproofed). 

Actual  dimensions: 

Length,  60".30. 

Width,  12''.05. 

Thickness,  ".24. 
Sectional  area,  12".06  by  ".24=2.89  square  inches. 
Total  weight,  6  pounds  ^  ounce. 
Weight  per  linear  foot,  1  pound  3.2  ounces. 
Length  between  jaws  of  testing  machine,  36". 
Gauged  length,  30". 

[Sample  contains  a  soarf  Joint  5|"  long  near  middle  of  length  and  included  in  ganged  length.] 


• 

Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sanare 
incn. 

Elongation. 

Set. 

Pound*. 

0 
100 

200 

300 

400 

500 

000 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,500 

4,000 

4,500 

Pounds. 
0 

Itiehe*. 

0. 

.03 

.07 

.13 

.20 

.26 

.31 

.36 

.42 

.48 

.54 

.64 

.74 

.84 

.92 

1.01 

1.09 

1.18 

1.26 

1.35 

1.43 

1.62 

1.87 

Inch. 
0. 

=  6.2  per  cent. 
Tensile  strength. 

.03 

.11 

.27 

1,567 

Fractured  the  scarf  joint. 


1^0.  6966a. 

One  end  of  Fo.  5966  returned  to  the  testing  machine  and  the  strength 
of  the  solid  leather  determined. 
Tensile  strength,  10,400  pounds  =  3,598  pounds  per  square  inch. 
Fractured  6"  from  jaws. 
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No.  6964. 

2''  Double  Leather  Belting. 

Actual  dimensions: 

Length,  60". 

Width,  2".07. 

Thickness,  ''.42. 
Sectional  area,  2".07  by  ".42  =  .869  square  inch. 
Total  weight,  1  pound  lOf  ounces. 
Weight  per  linear  foot,  5.35  ounces. 
Length  between  jaws  of  machine,  38". 
Gauged  length,  30". 

[Specimen  coDtains  tvo  scarf  jointa  4"  long  each,  one  Joint  included  within  the  ganged  length,  one- 
half  being  within  thejawa,  one-half  outside  the  Jaws.] 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundt. 
0 

60 
100 
150 
200 
250 
300 
850 
400 
600 
600 
700 
800 
900 
1,000 
1,000 

Pounds. 
0 

Inehet. 
0. 

.15 

.26 

.49 

.68 

.83 

.96 

1.08 

1.18 

1.43 

1.68 

1.73 

1.88 

2.05 

2.18 

2.27 

2.44 

2.48 

2.57 

2.67 

2.78 

2.91 

Inehst. 
0. 

After  sustaining  load  1  hour. 

Width  of  belting,  1".98. 

=  19.1  per  cent. 
Tensile  strength. 

.28 

.87 

1,100 
1,200 

1,300 

1,400 

1,500 

1,600 

3.06 

1,700 

3.18 
3.33 
8.46 
3.61 
3.72 
3.87 
3.97 

1,800 

1,900 

2,000 

•..••••••••. 

1.56 

2.000 

2.100 

2,200 

2,300 

4.11 

2,400 

4.29 
4.40 
4.52 
4.64 
4.78 
4.92 
5.06 
5.23 
5.41 
5.51 
5.73 

2.500 
2,600 
2,700 

............ 

2,800 

2,900 

3,000 

2.16 

3,100 

3,200 

3,300 

3,400 

3,498 

4,025 

Fractured  at  end  of  scarf  joint,  at  the  joint  which  was  partly  within 
the  jaws  of  the  testing  machine. 
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LEATHER,  RUBBER,  AND   COTTON   BELTING. 


Ifo.  6214. 

Double  Leather  Belting,  made  by  Leland  Tanning  Company. 

Actual  dimensions: 

Length,  59".55. 

Width,  3".98. 

Thickness,  ".33. 
Sectional  area,  3".98  by  ".33=1.31  square  inches. 
Total  weight,  2  pounds  0  ounces. 
Weight  per  linear  foot,  8.3  ounces. 
Gauged  length,  30". 

[Contains  a  scarf  Joint,  cemented,  in  part  included  in  the  ganged  length.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 
Inches. 

Pound». 
100 
200 

Pounds. 

Inches. 
.06 
.13 
.27 
.32 
.40 
.48 
.53 
.60 
.64 
.71 
.84 
.95 
1.06 
1.18 
1.32 

Set  after  resting  15  hours. 

Scarf  Joint  opened  at  end  of  joint. 

Tensile  strength. 

Parted  at  the  scarf  joint.    The  two  parts  of  the 

belting  separated,  leaving  one  part  intact. 

The  remaining  part,  whicn  is  without  joint, 

now  tested  as  a  single  belt 

Tensile  strength. 

300 

400 

500 

GOO 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

1,800 

2,000 

.12 

.18 
.08 

1      2,000 

1.34 
1.50 
1.64 
1.77 
1.02 
2.06 
2.30 
2.45 
2.57 
2.71 
2.02 
3.25 

2,200 

2,400 
2,600 
2,800 
3,000 
3,200 
3,400 
3,600 
8,800 
4,000 
4,500 
4,800 
5,000 
5,500 
6,000 
6,460 

0 
1,000 
1,500 
2,000 
2,500 
3,000 
8, 500 
3,580 

.34 

3.76 
4.03 
4.47 

4.031 

1.12 

2.00 
3.43 
8.91 
4.36 
4.82 
5.26 

Fractured  near  middle  of  length. 
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Ko.  5962. 

6"  DoTiBLE  Leather  Belting. 

Actual  dimensions : 

Length,  60".18. 

Width,  5".91. 

Thickness,  ".47. 
Sectional  area,  5".91  by  ".47=2.78  square  inches. 
Total  weight,  5  pounds  5J  ounces. 
Weight  per  linear  foot,  1  pound  1  ounce. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 

[Two  scarf  Joints  are  included  in  the  part  of  the  belting  between  the  Jaws  of  the  machine ;  one  Joint 
is  incladed  within  the  gauged  length,  and  the  other  Joint  occurs  at  the  extremity  of  tlie  gauged 
length,  one-half  the  scarf  Ming  outside.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundg. 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2.600 

2.800 

3,000 

3,500 

4,000 

4,500 

5,000 

5,000 

5,500 

6.000 

6,500 

7.000 

7,500 

8,000 

8,600 

9,000 

9,500 

10, 000 

10,500 
11,000 
11,500 
11,080 

Pounds. 

Inehes. 

0. 

.01 

.09 

.21 

.82 

.42 

.52 

.60 

.87 

.76 

.83 

.96 

1.09 

1.19 

1.30 

1.42 

1.52 

1.62 

1.71 

1.82 

1.92 

2.16 

2.38 

2.61 

2.86 

2.95 

8.18 

3.37 

3.62 

3.82 

4.10 

4.32 

4.56 

4.81 

5.00 

5.32 

5.73 
5.90 
6.18 

Inehea, 
0. 

Snapping  sounds  from  the  cemented  Joints. 

Width,  6".78. 

Width,  5".54.    Fracture  has  begun  at  thin  end 
of  scarf  at  one  point. 

=20.6  per  cent. 
Tensile  strength. 

.08 

.24 

.50 

■  m^m  ■*•    •*«••■ 

1.01 

•  •••••  •.•^.. 

•••"•"•"""•• 

■  •  .  a        . 

2.03 

4,309 

Fractured  at  scarf  joint. 
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LEATHER,  RUBBER,  AND  COTTON  BELTING. 


No.  6963. 
6"  Double  Leather  Belting  (waterproofed). 

Actaal  dimensions : 

Length,  59".93. 

Width,  6". 

Thickness,  ''.40. 
Sectional  area,  6"  by  ".40=2.40  sqaare  inches. 
Total  weight,  5  pounds  8J  ounces. 
Weight  per  linear  foot,  1  pound  0.6  ounces. 
Length  between  iaws  of  machine,  36". 
Gauged  length,  30". 

[Two  Boarf  Joints  in  the  same  relatire  XKMltion  ii«  in  No.  5902.] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persanare 
inch. 

Elongation. 

Set. 

Pound*. 

0 

100 

200 

300 

400 

600 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,500 

4,000 

4,500 

6,000 

6,500 

6,000 

6,600 

7,000 

7,500 

8,000 

8,500 

9,000 

9,500 

10,000 

10,600 

11.000 

11,500 

12,000 

12, 400 

Pounds. 

Inches. 

0. 

.04 

.11 

.19 

.27 

.37 

.47 

.56 

.65 

.74 

.81 

.95 

1.07 

1.18 

1.31 

1.40 

1.51 

1.62 

1.73 

1.81 

1.91 

2.13 

2.39 

2.59 

2.89 

3.15 

3.35 

3.58 

3.83 

4.03 

4.42 
4.53 
4.72 
4.90 
5.12 
5.64 
6.79 
5.98 
6.21 

Inches. 
0. 

Width,  5".86. 

Bested  1  hour  under  this  load  after  elongation 
was  measured. 

Width,  6".68. 
=  20.7  per  cent. 

.03 

.19 

.50 

1.10 

2.10 

5,166 

Tensile  strength. 

Fractured  at  scarf  joint. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  5960. 
12"  Double  Leather  Belting. 

Aetna!  dimensions: 

Length,  59".90. 

Width,  11".90. 

Thickness,  ".39. 
Sectional  area,  11".90  by  ".39=4.04  square  inches. 
Total  weight,  9  pounds. 
Weight  per  linear  foot,  1  pound  12.8  ounces. 
Gauged  length,  30". 

[Belting  contains  two  scarf  Jointa,  one  of  which  Is  included  in  the  gauged  length.] 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sauare 
inch. 

Elongation. 

Set. 

Pounds. 
0 
100 
200 
300 
400 
500 

eoo 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8.500 

4.000 

4,500 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

18,980 

Pounds. 

Inehss, 

0. 

0. 

.02 

.03 

.05 

.08 

.11 

.13 

.15 

.18 

.21 

.27 

.33 

.38 

.46 

.51 

.55 

.61 

.68 

.72 

.78 

.92 

1.04 

1.16 

1.26 

1.52 

1.74 

1.98 

2.30 

2.50 

2.80 

3.04 

3.29 

3.52 

3.76 

4.00 

4.23 

4.53 

Inch. 
0. 

=  15.1  percent. 
Tensile  strength. 

.02 

.10 

.20 

.40 

.80 

4.090 

The  fracture  began  at  one  scarf  joint  and  extended  along  the  length 
of  the  belting  to  the  other  joint,  a  distance  of  22",  separating  the  belt- 
ing along  the  middle  of  its  thickness  where  the  two  parts  were  cemented 
together. 
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LEATHER,  RUBBER,  AND   COTTON   BELTING. 


No.  59C1. 

12''  Double  Leather  Belting  (waterproofed). 

Actual  dimensions: 

Length,  G0''.06. 

Width,  11".93. 

Thickness,  ''.36. 
Sectional  area,  11".93  by  '^36=4.29  square  inches. 
Total  weight,  9  i>ound8  6J  ounces. 
Weight  per  linear  foot,  1  pound  14  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


A  pplied  loads. 


Total. 


Pounds. 

0 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,500 

4, 000 

4,500 

5,000 

6.000 

7,000 

8,  OlO 

9,000 

10, 000 

8,000 

6,000 

4,000 

2,000 

1,000 

0 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,  000 

12,  000 

13,  000 

14,  000 

15,  000 

16,  000 
17.000 
18,000 
18, 980 


In  ganged  length. 


Per  8q«»pe  i:,„„g.ti„„. 


Pounds. 
0 


4,424 


Inches. 
0. 
.02 
.03 
.05 
.08 
.11 
.15 
.20 
.23 
.27 
.31 
.39 
.44 
.48 
.56 
.63 
.69 
.75 
.80 
.85 
.97 
1.10 
1.22 

!.:« 

1..58 
1.79 
2.02 
2.26 
2.52 
2.35 
2.14 
1.90 
1..52 
1.26 


1.05 
1.28 
1.64 
1.96 
2.27 
2.60 
2.  8"i 
3.08 
3.30 
3.54 
3.80 
4.02 
4.31 
4.62 


Set. 


Inch. 
0. 


0. 


06 


12 


32 


.75 


Remarks. 


=  15.4  per  cent. 
Tensile  strength. 


This  belting  had  two  scarf  joints,  one  iu  each  part,  in  the  section 
between  the  jaws  of  the  machine. 
Fracture  occurred  4"  from  the  joint. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 
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^^).  5050. 
24"  Double  Leather  Belting  (waterproofed). 

Actual  dimensions: 

Length,  60". 

Width,  23".90. 

Thickness,  ".47. 
Sectional  area,  23".9  by  ".47=11.23  square  inches. 
Total  weight,  22  pounds  8  ounces. 
Weight  per  linear  foot,  4  x)ounds  8  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length  (covering  1  J"  of  a  scarf  joint  in  the  belt),  20". 

[This  specimen  contained  two  scarf  Jointa  which  were  cemented;  one  Joint  in  each  ply  of  ita  thick- 
ness. The  scarf  Joints  were  about  5"  long.  The  Joint  on  one  side  was  about  29"  ftom  the  Joint  on 
the  other  side  of  the  belting.] 


Applied  loads. 


Total. 


Poundt. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

3,000 

2,000 

1,000 

100 

1,000 

2,000 

3,000 

4,000 

4, 500 

5,000 

5,500 

6,000 

6,500 

7.000 

7,500 

8,000 

8,600 

9,000 

9,500 

10,000 

9,000 
8.000 
7,000 
6,000 
5.000 


PersQoare 
incn. 


Poundt. 


In  ganged  length. 


Elongation. 


Inch. 
0. 
.01 
.03 
.04 
.04 
.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.15 
.17 
.20 
.22 
.25 
.27 
.29 
.32 
.34 
.36 
.38 
.41 
.37 
.32 
.24 


.21 
.29 
.36 
.41 
.45 
.51 
.55 
.60 
.64 
.69 
.73 
.76 
.81 
.85 
.88 
.92 

.90 
.87 
.84 
.80 
.76 


Set. 


Inch. 
0. 


.02 


03 


Remarks. 


Initial  load. 


Snapping  sounds. 


.06 


.12 


Frequent  repetition  of  snapping  sounds,  attrib- 
uted to  cement  in  scarf  Joints. 


352 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 


No.  6969 — Continued. 


Applied  loads. 


Total. 


Poundi. 

4,000 

8,000 

2,000 

1,000 

100 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,  fiOO 

11,000 

11,500 

12,000 

12,500 

13,000 

13, 600 

14,000 

14,600 

15,000 

15,500 

16,000 

16,500 

17,000 

17,600 

18,000 

18,600 

19.000 

19,500 

20,000 

18,000 

16,000 

10,000 

5,000 

2,000 

1,000 

100 

1,000 

2,000 

5,000 

10,000 

15,000 

18,000 

20,000 

20,500 

21,000 

21,600 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31, 000 


Per  sqnare 
incn. 


In  gauged  length. 


Poundt. 


2,760 


Elongation, 


Inches. 
.70 
.66 
.58 
.48 


' 


.40 

.49 

.56 

.63 

.68 

.74 

.79 

.84 

.89 

.95 

.98 

1.02 

1.06 

1.08 

1.12 

1.17 

1.20 

1.25 

1.80 

1.33 

1.37 

1.40 

1.44 

1.48 

1.62 

1.56 
1.62 
1.68 
1.71 
1.76 
1.70 
1.60 
1.45 
1.21 
.96 
.84 


1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
I. 
1. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


74 
81 
01 
28 
51 
67 
77 
82 
86 
90 
92 
98 
02 
10 
16 
22 
30 
36 
42 


Set. 


Inch. 


.33 


Bemarka. 


Belting  ahowa  a  roughened  appearance  in  the 
Tioiuty  of  the  acan  Jointa. 


=  12.1  per  oent. 
Tenaile  strength. 


Belting  fractured  at  a  scarf  joint,  beginning  at  the  middle  of  the 
width. 

Test  discontinued  when  the  fracture  was  16"  long,  the  fracture  not 
at  the  time  having  extended  to  the  sides  of  the  belting. 

The  other  side  of  the  belting  did  not  fracture. 


LEATHER,  BUBBEB,  AND  COTTON  BELTING. 
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2^0.  5958. 
.  3C  Double  Leather  Belting. 

Actual  dimensions: 

Length,  SO^'.OO. 

Width,  29".95. 

Thickness,  ".43. 
Sectional  area,  29".95  by  ''.43=12.88  sqnare  inches. 
Total  weight,  24  poands  4  ounces. 
Weight  per  linear  foot,  4  pounds  12.7  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length  (covering  4"  of  one  scarf  joint),  20". 

[Each  Bide  of  this  belting  oontaiziB  a  scarf  joint.  5"  lap.    The  joints  are  23^"  apart  on  the  opposite 

sides. 


Applied  loads. 


Total. 


Pounds. 
100 
200 
400 
600 
800 
1,000 
1.200 
1,400 
1,600 
1.800 
2.000 
2,200 
2,400 
2.600 
2,800 
3,000 
3.200 
3,400 
3,600 
8,800 
4.000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8.0OO 
8.500 
9,000 
9,500 
10,000 

8,000 
6,000 
4,000 
2,000 
1,000 


1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 


Per  sqnare 
inch. 


Pounds. 


In  ganged  length. 


Elongation. 


Inches. 
0. 
.01 
.02 
.03 
.05 
.07 
.09 
.11 
.13 
.14 
.16 
.18 
.20 
.21 
.24 
.26 
.28 
.30 
.33 
.35 
.37 
.41 
.45 
.50 
.54 
.57 
.61 
.65 
.70 
.72 
.76 
.80 
.83 

.78 
.71 
.62 
.61 
.44 


.30 
.36 
.48 
.59 
.70 
.81 
.85 
.87 
.91 
.95 
.97 
1.00 
1.03 


Set. 


Inch. 
0. 


.01 


.01 


.03 


.10 


.28 
.21 


Remarks. 


Initial  load. 


Snapping  sounds. 


After  resting  under  initial  load  15  hours. 


n.  Doc.  373- 
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LEATHER,  RUBBER,  AND   COTTON   BELTING. 


"So,  5958 — Oontinued. 


Applied  loads. 


Total. 


Poundt. 
14. 000 
14,500 

15,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 
100 


Per  F>auare 
incn. 


Poundt. 


1,000 
2,000 
4,000 
6,000 
8,000 
10, 000 
12,000 

15,000 

15,500 
16.000 
16,500 
17,000 
17.500 
18,000 
18. 500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26, 000 
27,  000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 

35,000 


2,717 


In  gauged  length. 


Elongation. 


Inchet. 

1.06 

1.09 

1.12 

1.16 

1.09 

1.00 

1.04 

1.04 

.08 

.98 

.91 

.91 

.81 

.80 

.68 

.67 

.58 

.67 


{. 


.48 

.48 

.66 

.56 

.09 

.69 

.78 

.79 

.89 

.89 

.98 

.08 

1.06 

1.06 

1.18 

1.19 

1.22 

1.25 

1.26 

1.29 

1.31 

1.34 

1.37 

1.40 

1.43 

1.45 

1.62 

1.58 

1.64 

1.60 

1.74 

1.84 

1.92 

2.00 

2.07 

2.14 

2.19 

2.25 

2.32 

2.38 

2.46 


Set. 


Inch. 


.37 
.37 


.46 


Bemarks. 


After  5  minntea. 
After  2' minntea. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


=  12.3  per  cent. 
Tensile  strength. 


Fractured  one  side  of  the  belting,  beginning  at  the  middle  of  its 
width,  at  the  scarf  joint. 

As  the  fracture  extended  toward  the  edges  of  the  belting  the  two 
parts  separated  along  the  cemented  seam  at  the  middle  of  its  thickness. 


LEATHER,  RUBBER,  AND   COTTON   BELTING. 

]^o.  5962. 

2"  BuBBER  Belting — 4-plt. 

Actual  dimensions: 

Length,  60'M7. 

Width,  2".02. 

Thickness,  ".26. 
Sectional  area,  2".02  by  ''.26 =.625  square  inch. 
Total  weight,  1  pound  6  ounces. 
Weight  per  linear  foot,  4.4  ounces. 
Length  between  jaws  of  machine,  34" 
Gauged  length,  30". 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

0 

60 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

iMX) 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,720 

Pounds. 

Inches. 
0. 
.79 
1.35 
1.76 
2.11 
2.57 
3.01 
3.14 
3.33 
3.56 
3.75 
3.92 
4.10 
4.26 
4.40 
4.55 
4.60 
4.95 
5.21 
5.55 
5.72 
5.93 
6.09 
6.28 
6.58 
6.73 

Inches. 
0. 

Width  of  belt,  1".84. 

Width  of  belt,  1".79. 

—  22.4  per  cent. 
Tensile  strength. 

.25 

1.12 

1.80 

2.80 

8,276 

Fractured  at  face  of  jaws  of  machine. 
Elongation  in  30'',  1.76=5.9  per  cent. 
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LEATHER,  EUBBEB,  AKD   COTTON  BELTING. 


No.  5949. 

&'  BuBBEB  Belting — A-ply. 

Actual  dimensions :  Length,  60".17.    Width,  6".08. 
Sectional  area,  6".08  by  ".26=1.68  square  inches. 
Total  weight,  4  pounds  2J  ounces. 
Weight  per  linear  foot,  13.2  ounces. 
Length  between  jaws  of  machine,  40". 
Gauged  length,  30". 


Thickness,  ".26, 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 
0 
60 
100 
150 
200 
250 
300 
350 
400 
450 
600 
550 

eoo 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,100 

1,200 

1.300 

l.iOO 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2.200 
2,400 
2,600 
2,800 
8,000 
2,500 
2,000 
1,500 
1,000 
0 


1,000 
1,500 
2,000 
2,500 
3,000 
8,200 
3,400 
8,600 
3,800 

4,000 

4,200 
4,400 
4,600 
4,800 
5,000 
0 
5,100 


^'LT'",^-«-tio» 


Pound*. 
0 


8,227 


Inches. 
0. 
.22 
.34 
.51 
.60 
.72 
.83 
.92 
1.00 
1.11 
1.17 
1.24 
1.29 
1.38 
1.43 
1.50 
1.55 
1.61 
1.67 
1.72 
1.79 
1.91 
2.00 
2.08 
2.17 
2.27 
2.36 
2.46 
2.53 
2.01 
2.70 
2.81 
2.97 
3.08 
3.23 
3.33 
8.46 
3.49 
3.40 
3.27 
3.10 


2.46 
2.80 
8.08 
3.32 
3.56 
3.66 
3.76 
8.87 
4.00 
4.12 
4.28 
4.40 
4.47 
4.55 
4.66 
4.73 


Set. 


Inehes, 
0. 


.19 


.40 


.72 


1.14 
1.00 


1.64 


1.97 


Remarks. 


Width,  6" .88. 


After  5  minutes.    Width,  5".77. 


Width,  5".70. 


After  60  minutes'  rest. 


Width,  6".68. 
After  5  minutes. 


=  15.8  per  cent.     Width,  5".55. 
Tensile  strength. 


Fractured  3"  from  jaws  of  machine. 


L£ATH£B,  BUBBER,  AND  COTTON  BELTING. 
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1^0.  6950. 


6"  BuBBEB  Belting — 4-plt. 

Actual  dimensionB : 

Length,  60".12. 

Width,  6".13. 

Thickness,  ".26. 
Sectional  area,  6'M3  by  ".26=1.59  square  inches. 
Total  weight,  4  pounds  4  ounces. 
Weight  per  linear  foot,  13.6  ounces. 
Length  between  jaws  of  testing  machine,  36". 
Gauged  length,  30' 


\ii 


Applied  loads. 

In  ganged  length. 

Bemarkfl. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Founds. 

0 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8,200 

3,400 

8,600 

8,800 

4,000 

4,500 

5,000 

6,500 

6,000 

Pounds. 

Inches, 

0. 

.13 

.50 

.81 

1.00 

1.22 

1.40 

1.65 

Inch. 
0. 

Width,  5".92. 
—  20.1  per  cent. 

.19 

1.80 
1.06 

2.16 
2.46 
2.74 
2.08 
3.21 
3.42 
3.61 
3.84 
4.05 
4.21 
4.38 
4.55 
4.68 
4.82 
4.97 
5.16 
5.41 
5.75 
6.03 

.54 

37.73 

Tensile  strength. 

Fractured  12"  from  face  of  jaws. 
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LEATHER,  RUBBER,  AND   COTTON   BELTING. 


No.  6951. 

6"  EuBBER  Belting — 4-ply. 

Actual  dimensions : 

Length,  60".17. 

Width,  6".05. 

Thickness,  ".26. 
Sectional  area,  6".05  by  ".26=1.67  square  inches. 
Total  weight,  4  pounds  IJ  ounces. 
Weight  per  linear  foot,  13  ounces. 
Lengtli  between  jaws  of  machine,  40". 
Gauged  length,  30". 


Applied  loads.       j      In  gauged  length. 

Bemarka. 

Total. 

Per  sqaare 
incn. 

Elongation. 

Set. 

Pounds. 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

000 

650 

700 

750 

800 

850 

000 

050 

1.000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3.800 

41000 

4,200 

4,300 

Pound*. 
0 

Jnehes. 
0. 
.28 
.40 
.61 
.74 
.87 
.97 
1.06 
1.14 
1.26 
1.34 
1.38 
1.45 
1.53 
1.61 
1.66 
1.72 
1.78 
1.82 
1.87 
1.93 
2.06 
2.14 
2.23 
2.31 
2.38 
2.47 
2.56 
2.62 
2.70 
2.75 
2.92 
3.07 
3.10 
3.30 
3.41 
3.64 
8.72 
3.80 
8.89 
4.00 
4.16 

Inches. 
0. 

Width,  5" .92. 

Width,  6".88. 

Width,  6".75. 

Width,  6'".67. 
— 13.8  per  cent. 
Tensile  strength. 

.20 

.35 

.66 

1.13 

1.28 

2,739 

Fractured  at  jaws  of  machine. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 
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No.  6947. 

12''  EuBBEB  Belting — 4-ply. 

Actual  dimensions: 

Length,  60".02. 

Width,  12".08. 

Thickness,  ".27. 
Sectional  area,  12".08  by  ''.27=  3.26  square  inches. 
Total  weight,  8  pound  9^  ounces. 
Weight  per  linear  foot,  1  pound  11.4  ounces. 
Length  between  jaws  of  machine,  40". 
Gauged  length,  30". 


Applied  loads. 


Total. 


Poundt. 

0. 

100 

150 

200 

250 

800 

350 

400 

450 

600 

550 

600 

650 

700 

750 

800 

850 

900 

050 

1.000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

5,400 

5,600 

5,800 

6.000 

6,500 

7,000 

7,600 

8,000 

8,500 

9,000 

9.500 

9,900 


Per  square 
Incii. 


Poundt. 
0 


3,037 


In  gaaged  length. 


Elongation. 


Jnehea. 

0 
.18 
.25 
.35 
.46 
.56 
.65 
.75 
.81 
.89 
.99 
1.06 
1.14 
1.21 
1.27 
1.36 
1.44 
1.51 
1.59 
1.65 
1.80 
1.91 
2.04 
2.15 
2.24 
2.37 
2.47 
2.58 
2.69 
2.78 
3.00 
3.17 
3.32 
3.50 
3.63 
3.87 
4.01 
4.13 
4.24 
4.36 
4.52 
4.67 
4.76 
4.86 
4.94 
6.11 
5.21 
5.81 
5.39 
6.47 
5.68 
5.86 
6.02 
6.22 
6.40 
6.54 
6.79 


Set. 


Inehea, 
0. 


.20 


.27 


.73 


1.02 


1.45 


1.93 


2.24 


Bemarks. 


Width,  11".96. 


Width,  11".9B. 


Width,  ll".88. 


Width,  ll".83. 


Width,  11".7». 


=  22.6  per  cent. 
Tensile  strength. 


Fractured  10"  inside  the  gauged  length. 
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LEATHER,  RUBBER,  AND   COTTON  BELTING. 


No.  6948. 
12''  BiTBBER  BELTINCa 4-PLY. 

Actual  dimensions: 

Length,  60'M4. 

Width,  12".24. 

Thickness,  ".26, 
Sectional  area,  12''.24  by  ^'.26  =  3.18  square  inches. 
Total  weight,  8  pounds  9f  ounces. 
Weight  per  linear  foot,  1  pound  11.5  ounces. 
Length  between  jaws  of  machine,  36''. 
Gauged  length,  30". 


Applied  loada. 

In  gauged  length. 

Kemarks. 

Total. 

Per  sqnaro 
incn. 

Elongation. 

Set. 

Poundt. 

0 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1.200 

1,400 

1,600 

1,800 

2.000 

2,200 

2,400 

2,600 

2,800 

.3,000 

3,200 

3,400 

3.600 

3,800 

4,000 

4,600 

5,000 

5,500 

6,000 

6,500 

7,000 

7,500 

8,000 

8,500 

9,000 

9,600 

Pounda. 
0 

IncKes, 
0. 
.08 
.26 
.41 
.53 
.68 
.81 
.92 
1.03 
1.13 
1.23 
1.41 
1.61 
1.76 
1.91 
2.05 
2.20 
2.32 
2.44 
2.54 
2.70 
2.87 
2.96 
3.04 
3.13 
3.24 
3.40 
3.68 
3.91 
4.10 
4.31 
4.52 
4.68 
4.89 
5.06 
5.21 

Inch, 
0. 

Width,  11".50. 

=17.4  percent 
Tensile  strengtii. 

.24 

.44 

.62 

2,987 

Fractured  near  middle  of  length,  beginning  at  one  edge. 


.Ml 


LEATHER,  RUBBER,  AND   COTTON   BELTING. 

Fo.  6946. 

2"  ExTBBBR  Belting — 6-ply. 

Actual  dimensions  : 

Length,  60".17. 

Width,  2".14. 

Thickness,  ".36. 
Sectional  area,  2'M4  by  ''.36=.770  square  inch. 
Total  weight,  1  pound  14J  ounces. 
Weight  per  linear  foot,  6  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length,  30". 
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Applied  loads. 

1 

In  gauged  length. 

Eemarks. 

Totid. 

Per  sqnaare 
incn. 

Elongation. 

Set. 

Pounds. 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

560 

000 

650 

700 

750 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,300 

2,390 

Pounds. 
0 

InekM. 
0. 
.63 
.95 
1.23 
1.44 
1.68 
1.85 
2.02 
2.17 
2.30 
2.46 
2.58 
2.75 
2.82 
2.90 
8.01 
3.09 
3.27 
3.46 
3.68 
3.80 
3.94 
4.07 
4.22 
4.39 
4.53 
4.62 
4.71 
4.84 
5.02 
5.14 
5.28 

IneKea. 
0. 

Width,  2".14. 

Width,  2".08. 

Width,  2".05. 
Width,  2"  .02. 

Width,  1".99. 

— 17.4  per  cent. 
Tensile  strength. 

.32 

...... 

.50 

.90 

1.28 

1.73 

3,104 

Fractured  4"  from  face  of  jaws. 


364  LEATHER,  RUBBER,  AND  COTTON  BELTINQ. 

No.  5942. 

12''  Rubber  Belting — 6-plt. 

Actual  dimensions : 

Length,  60".15. 

Width,  12".04. 

Thickness,  ".36. 
Sectional  area,  12".04  by  ",36  =  4.33  square  inches. 
Total  weight,  1 1  pounds  2f  ounces. 
Weight  per  linear  foot,  2  pounds  3.7  ounces. 
Gauged  length,  30". 


Applied  loads. 

Id  gauged  length. 

Bemarks. 

Totid. 

PoundM. 

0 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

1,800 

2.000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,500 

4,000 

4,500 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

14,880 

0 

Per  square 
inon. 

Elongation. 

Set. 

Poufids. 
0 

Jnehet. 
0. 

.06 
.19 
.29 
.36 
.43 
.48 
.56 
.60 
.66 
.70 

Inch. 
0. 

—  13  per  cent. 
Tensile  strenfftb. 
2.7  per  cent. 

.19 

.76 

.85 
.92 
.98 
1.04 
1.11 
1.18 
1.24 
1.31 
1.36 
1.50 
1.63 
1.78 
1.90 
2.14 
2.42 
2.65 
2.90 
3.12 
3.33 
3.52 
3.72 
3.91 

.22 

.32 

.46 

.97 

3,436 
0 

.81 

Fractured  at  face  of  jaws  of  machine. 


LEATHER,  RUBBEK,  AND   COTTON  BELTING. 
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Ko.  5943. 
12"  BUBBEB  BBLTING — 6-PLY. 

Actual  dimenBions: 

Length,  60".17. 

Width,  12^.16. 

Thickness,  ".34. 
Sectional  area,  12".16  by  ".34  =  4.13  square  inches. 
Total  weight,  11  pounds  3^  ounces. 
Weight  per  linear  foot,  2  pounds  3.7  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


Applied  loadfl. 


In  ganged  length. 


Total 


0 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1.200 

l.iOO 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,600 

4,000 

4,600 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

0 

0 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,060 


Peraqnare 
incn. 


Pounds. 
0 


Elongation. 


8,862 


Inches. 
0. 

.03 

.09 

.19 

.26 

.32 

.38 

.44 

.51 

.55 

.58 

.60 

.76 

.84 

.90 

.97 

1.06 

1.14 

1.18 

1.26 

1.84 

1.63 

1.70 

1.86 

2.07 

2.38 

2.70 

2.02 

3.28 

3.47 

3.43 

3.33 

3.14 

2.86 

2.63 


1.67 
2.02 
2.62 
2.96 
3.28 
8.62 
3.81 
4.02 
4.23 
4.40 
4.62 


Set. 


Jnehst* 
0. 


0. 


.06 


.33 


.60 


1.27 
1.20 


Bemarka. 


After  resting  1  honr. 


=  15.4  percent. 
Tensile  strength. 


Fractured  at  middle  of  length. 


364        LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  5942. 
12"  BxjBBEB  Belting — 6-plt. 

Actual  dimensions : 

Length,  60".15. 

Width,  12".04. 

Thickness,  ".36. 
Sectional  area,  12",04  by  ".36  =  4.33  square  inches. 
Total  weight,  1 1  pounds  2f  ounces. 
Weight  per  linear  foot,  2  pounds  3.7  ounces. 
Gauged  length,  30". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Pounds. 

0 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,500 

4,000 

4,500 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

14,880 

0 

Per  sqaare 
inon. 

1 

Elongation. 

Set. 

Pounds.    ! 

0          1 

Inches. 
0. 

.06 

.19 

.29 

.36 

.43 

.48 

.56 

.60 

.  66 

.70 

.76 

.85 

.92 

.98 

1.04 

1.11 

1.18 

1.24 

1.31 

1.36 

1.60 

1.68 

1.78 

1.90 

2.14 

2.42 

2.65 

2.90 

3.12 

8.33 

3.62 

3.72 

8.91 

Inch. 
0. 

=13  per  cent. 
Tensile  strength. 
=2.7  per  cent. 

.19 

.22 

.32 

.45 

.97 

3,436 
0 

.81 

Fractured  at  face  of  jaws  of  machine. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 
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:So.  5943. 

12"  BUBBER  BbLTING — 6-PLY. 

Actaal  dimensions  : 

Length,  60''.17. 

Width,  12'M6. 

Thickness,  ".34. 
Sectional  area,  12".16  by  ".34  =  4.13  square  inches. 
Total  weight,  11  pounds  3^  ounces. 
Weight  per  linear  foot,  2  pounds  3.7  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


Applied  loadB. 


In  gaaged  length. 


Total. 


Pounds. 

0 

100 

300 

800 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,<KK> 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,500 

4,000 

4,600 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

0 

0 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

15,050 


Per  square 
incn. 


Pound*. 
0 


Elongation. 


3,862 


Inehe*. 

0. 

.03 

.00 

.19 

.26 

.32 

.38 

.44 

.51 

.55 

.58 

.69 

.75 

.84 

.90 

.97 

1.05 

1.14 

1.18 

1.26 

1.34 

1.53 

1.70 

1.86 

2.07 

2.88 

2.70 

2.92 

3.28 

3.47 

3.48 

3.33 

3.14 

2.86 

2.53 


1.67 
2.02 
2.52 
2.96 
3.28 
8.62 
3.81 
4.02 
4.23 
4.40 
4.62 


Set. 


Ineh0t» 

0. 


0. 


.06 


.33 


.50 


1.27 
1.20 


Remarks. 


After  resting  1  honr. 


=  15.4  per  cent. 
Tensile  strength. 


Fractured  at  middle  of  length. 
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LEATHER,  RUBBER,  AND  COTTON  BELTING. 


No.  5941. 

24"  EuBBER  Belting — 6-ply. 


Actual  dimensions: 

Length,  60'M3. 

Width,  24".ll. 

Thickness,  ".41. 
Sectional  area,  24".ll  by  ",41  =  9.89  square  inches. 
Total  weight,  24  pounds  8  ounces. 
Weight  per  linear  foot,  4  pounds  14.2  ounces. 
Length  of  belt  between  jaws  of  machine,  34' 
Gauged  length,  20". 


Vit 


Api)lie<l  loads. 


Total. 


Pounds. 
100 
200 
300 
400 
500 
GOO 
700 
800 
OOO 
000 
100 
200 
300 
400 
5(!0 
GOO 
700 
800 
900 
OOO 


000 

500 

000 

500 

000 

000 
000 
000 

oeo 

000 
000 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 
000 
500 

000 


10 


000 
(4  0 

o;>o 

0?0 
010 
4,  CO) 


Per  square 
incn. 


In  ganged  length. 


Pounds. 


Elongation. 

Set. 

Inches. 
0. 
.08 

Inches. 
0. 

.15 

.21 

.28 

.35 

.41 

.48 

.53 

.57 
.63 

.16 

.68 

.72 

.77 

.82 

.86 

.00 

.94 

.97 

1.03 
1.04 

.21 

1.06 

1.18 

1.22 

1.33 

1.87 
1.47 

.26 

1.59 

1.64 

1.58 

1.44 

1.13 
.80 

.81 

1.19 

1.45 

1.65 

1.72 

1.83 

1.92 

2.01 

2.10 

2.19 

2.25 

2.34 

2.43 

2.48 

2.54 

2.61 

2.65 

2.62 

2.60 

2.67 

2.52 

2.45 

2.36 

Komarks. 


Initial  load. 


After  3  minutes. 
Do. 
Do. 

Do. 


Do. 


LEATHER,  RUBBER,  AND    COTTON   BELTING. 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

ToUl. 

Per  aquare 
inch. 

Elongation. 

Set. 

Pounds. 
3,000 
2,000 
1,000 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

23,550 

0 

Pounds. 

Jnehes. 
2.25 
2.03 
1.68 

1.19 
1.56 
1.82 
2.00 
2.16 
2.28 
2.40 
2.49 
2.57 
2.67 
2.79 
2.89 
2.98 
3.08 
3.22 
3.35 
•3.45 
3.55 
3.61 
3.72 
3.82 
8.88 
8.95 

Indus. 

• 

Width  of  belt,  23".26. 

— 19.7  per  cent. 
Tensile  strength. 
=  3.6  per  cent. 

.76 

1.35 

1.69 

2,381 
0 

.73 

Fractured  at  face  of  jaws. 


368  liEATHEB,  BUBBEB,  AND   COTTON   BELTING. 

No.  5940. 

3<y'  BuBBEB  Belting — 6-ply. 

Actual  dimensions: 

Length,  60''.04. 

Width,  30'M8. 

Thickness,  ".40. 
Sectional  area,  30".18  by  '^40  =  12.07  square  inches. 
Total  weight,  30  pounds  12  ounces. 
Weight  per  linear  foot,  6  pounds  2.3  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inoii. 

Elongation. 

Set. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

],200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2.600 

2,800 

3,000 

3,200 

2,400 

3,600 

3,800 

4,000 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

2,000 

3,000 

4,000 

4,500 

5,000 

5,500 

6,000 

6,500 

7,000 

7,500 

8,000 

8,500 

9,000 

9,500 

10.000 

9,000 
8,000 
7,000 
6,000 
6,000 

Pounds. 

Inches. 
0. 

.05 

.09 

.13 

.20 

.24 

.28 

.33 

.37 

.42 

.51 

.67 

.64 

.70 

.75 

.84 

.89 

.97 

1.02 

1.07 

1.11 

1.16 

1.18 

1.23 

1.28 

.26 

.30 

.33 

.37 

.40 

.46 

.49 

.52 

.56 

.88 

1.10 

1.29 

1.36 

1.46 

1.56 

1.62 

1.69 

1.77 

1.83 

1.91 

1.97 

2.02 

2.09 

f         2.14 

{          2.19 

I         2.22 

2.19 

2.16 

2.13 

2.08 

2.00 

Inch. 
0. 

Initial  load. 
Rested  5  minutes. 

Width  of  belt,  29''.48. 
After  3  minutes. 
After  6  minutes. 

.06 

.11 

.17 

.20 

LEATHER,  RUBBER,  AND  COTTON  BELTING, 
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No.  5940 — Continued. 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 

4,000 

8,000 

2,000 

],000 

900 

800 

700 

000 

500 

400 

300 

200 

100 

20C 

800 

400 

500 

600 

700 

800 

MO 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

80,000 

81,000 

82,000 

33,000 

83,900 

^*LT*"  Elongation. 


Pounds. 


2,808 


IneKss. 

1.01 

1.79 

1.60 

1.24 

1.18 

1.11 

1.04 

.96 

.88 

.81 

.70 

.50 

.47 

.50 
.52 
.56 
.60 
.65 
.67 
.72 
.76 
.80 
1.12 
1.86 
1.55 
1.69 
1.82 
1.93 
2.03 
2.12 
2.21 
2.27 
2.37 
2.47 
2.58 
2.67 
2.76 
2.U 
2.93 
3.00 
3,07 
3.16 
8.24 
8.81 
8.35 
3.44 
8.52 
3.57 
3.63 
3.70 
3.76 
8.85 
8.91 
8.99 


Set. 


Inch. 


.47 


Remarlu. 


Width,  28^'  .8<L  Rubber  shows  crack  in  one  place. 


=  19.0  per  cent. 
Tensile  strength. 


Fractured  16f "  from  face  of  jaws. 
H.  Doc.  373 ^24 


370  LEATHER,  RUBBER,  AND   COTTON   BELTING. 

Ko.  5967. 

2"  Cotton  Belting — S-ply. 

Actual  dimensions : 

Length,  8L>". 

Width,  2''.08. 

Thickness,  'M4. 
Sectional  area,  2.''08  by  ".14  =  .291  square  inch. 
Total  weight,  9J  ounces. 
Weight  per  linear  foot,  1.4  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length,  30". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  Bquare 
incii. 

Elongation. 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
900 
1,000 
1,100 

Pounds. 
0 

Inches. 
0. 

1.16 
1.50 
1.76 
1.98 
2.19 
2.85 
2.50 
2.66 
2.78 
2.95 
3.06 
3.20 
3.29 
3.38 
3.51 
3.62 
3.77 
4.03 

Inches. 
0. 

Width,  2". 08. 

Width,  1".97. 

=rl3.4  percent. 
Tensile  strength. 

.46 

.80 

2.00 

3,780 

Fractured  7".5  from  face  of  jaws. 


t  •! 


LEATHER,  RUBBER,  AND   COTTON  BELTINO. 

1^0.  6213. 

3 J"  Cotton  ("Leviathan")  Belting — 4-ply. 

Actual  dimensions : 

Length,  42".28. 

Width,  3".60. 

Thickness,  ".24. 
Sectional  area,  3".60  by  ".24  =  .864  square  inch. 
Total  weight,  1  pound  8f  ounces. 
Weight  per  linear  foot,  7  ounces. 
Gauged  length,  20". 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  Muare 
incn. 

Elongation. 

Set. 

Poundt, 

0 

50 

100 

150 

200 

250 

300 

400 

500 

600 

700 

800 

000 

1,000 

1,100 

1.200 

1,300 

1.400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

Found*. 

Jnchet. 
0. 

.02 
.12 
.22 
.34 
.42 
.51 
.62 
.73 
.86 

1.08 
1.18 
1.25 
1.34 
1.43 
1.51 
1.57 
1.64 
1.71 
1.80 
1.87 
1.95 
2.07 

Inches. 
0. 

Set  after  5  minutes. 

Immediate  set. 
Set  after  5  minutes. 

=  16.4  per  cent. 
TensUe  strength. 

.50 

.98 
.65 

50 
100 
150 
200 
250 
300 
400 
500 

2,100 
2,200 
2,300 
2,400 
8,500 
2,600 
2,700 
2,800 
2.900 
3,000 

.72 

.79 

.86 

.91 

.97 

1.02 

1.12 

1.22 

2.15 
2.25 
2.33 
2.50 
2.57 
2.62 
2.68 
2.70 
2.78 
2.88 

1.50 
1.39 

3.200 
3,400 
3,550 

3.06 
8.28 

4,106 

Fractured  at  middle  of  length. 
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LEATHEB,  RUBBER,  AND   COTTON  BELTING. 


No-  5955. 


6"  Cotton  Belting — 4-ply. 
Actual  dimensions : 

Length,  68". 

Width,  6".94. 

Thickness,  ".22. 
Sectional  area,  S^.O-i  by  ".22  =  1.31  square  inches. 
Total  weight,  2  i)ounds  3f  ounces. 
Weight  per  linear  foot,  6.3  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


Applied  loadis. 


Total. 


F&unds. 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1.400 

1,500 

1,000 

1,700 

1,800 

1,000 

2,000 

50 

100 

ISO 

200 

800 

400 

500 

600 

800 

1,000 

1,400 

1,800 

2,000 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,700 

2,800 

2,000 

3,000 

3«100 

8,200 

3,300 

3,4i)0 

8,500 

8.000 


Per  Hq  uare 
incn. 


In  ganged  lengtli. 


Elongation. 


Pounds. 


2,748 


Jnehet. 
0. 

.58 
.04 
1.24 
1.50 
1.71 
1.02 
2.10 
2.27 
2.42 
2.68 
2.88 
3.10 
3.38 
3.53 
3.82 
3.07 
4.11 
4.26 
4.40 
4.58 
4.69 
4.82 
4.93 
5.02 
5.10 

3.86 
3.49 
8.55 
3.64 
3.79 
3.93 
4.04 
4.15 
4.34 
4.51 
4.75 
5.00 
5.17 
5.25 
6.89 
5.43 
5.61 
5.60 
5.72 
5.81 
6.88 
6.02 
6.05 
6.11 
6.16 
6.26 
6.85 
6.46 

6.61 


Set. 


Inches, 
0. 


.96 


2.10 


3.25 


Bemarka. 


Wldtt,  5 '.68. 


Width,  6".52. 


Bested  10  minutes. 


(=21.7  per  ccmt. 
(Tensile  strength. 


Fractured  near  face  of  jaws. 


LEATHER,  RTTBBER,  AND  COTTON  BELTING.. 
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No.  6956. 


6"  Cotton  Belting — 4-ply. 

Actaal  dimensions: 

Lengrth,  72".9. 

Width,  5".97. 

Thickness,  ".22. 
Sectional  area,  5".97  by  ".22  =r  1.31  sqnare  inches. 
Total  weight,  2  pounds  6J  ounces. 
Weight  per  linear  foot,  6.3  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


Applied  loads. 


Total. 


Pounds. 
0 
60 
100 
150 
200 
250 
300 
400 
500 

50 
100 
150 
200 
250 
300 
400 
500 
000 
700 
800 
900 
1,000 

50 
100 
150 
200 
250 
800 
400 
600 

1,100 
1,200 
1,300 
1,400 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 


50 
100 
150 
200 
250 
80O 
400 
500 

2,100 
2,200 
2.300 
2,400 
2,600 
2.600 


Per  sauare 
incn. 


Potmdt. 


In  ganged  length. 


Elongation. 


Inehst. 
0. 

.26 
.65 
1.03 
1.30 
1.57 
1.76 
2.17 
2.47 

1.03 
1.24 
1.43 
1.66 
1.85 
1.98 
2.26 
2.49 
2.74 
2.98 
3.20 
8.47 
8.71 

1.69 
1.92 
2.14 
2.30 
2.45 
2.57 
2.81 
3.00 

3. 86 
4.04 
4.20 
4.36 
4.51 
4.65 
4.82 
4.91 
5.01 
5.15 


2.93 
3.11 
3.26 
3.41 
3.51 
3.63 
3.82 
8.96 

5.28 
5.41 
6.49 
5.57 
5.72 
5.79 


Set. 


Inches. 
0. 


95 


1.46 


8.11 
2.81 


Bemarka. 


Set  after  6  minntes'  rest. 


Width,  6".58. 


1 
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LEATHEB,  RUBBER,  AND  COTTON  BELTING. 


No.  5955. 


6"  Cotton  Belting — 4-ply. 
Actual  dimensions : 

Length,  68". 

Width,  6''.94. 

Thickness,  ".22. 
Sectional  area,  5".94  by  ".22  =  1.31  square  inches. 
Total  weight,  2  pounds  3J  ounces. 
Weight  per  linear  foot,  6.3  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


Applied  loads. 


Total. 


Foundt. 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

GOO 

700 

800 

000 

1,000 

1,100 

1,200 

1,300 

1,400 

1,600 

1,600 

1,700 

1,800 

1,900 

2,000 

50 

100 

150 

200 

300 

400 

500 

600 

800 

1,000 

1,400 

1,800 

2,000 

2,100 

2,200 

2,300 

2,400 

2.500 

2,600 

2,700 

2,800 

2,900 

3,000 

3,100 

3,200 

8,300 

8,400 

8,500 

3,600 


Per  Hquare 
incn. 


In  ganged  length. 


Elongation. 


Pounds. 


2,748 


Inches. 
0. 
.53 
.94 
1.24 
1.50 
1.71 
1.92 
2.10 
2.27 
2.42 
2.68 
2.88 
3.10 
3.38 
3.63 
3.82 
3.97 
4.11 
4.26 
4.40 
4.58 
4.69 
4.82 
4.98 
5.02 
5.10 

3.36 
3.49 
8.55 
3.64 
3.79 
3.93 
4.04 
4.15 
4.34 
4.51 
4.76 
5.00 
6.17 
6.25 
6.39 
5.43 
5.61 
5.60 
5.72 
6.81 
5.88 
6.02 
6.05 
6.11 
6.16 
6.26 
6.35 
6.46 

6.61 


Set. 


Inches. 
0. 


.96 


2.10 


3.25 


Bemarka. 


Width,  5  '.68. 


Width,  6".52. 


Bested  10  minutes. 


(=21.7  per  oAnt. 
{Tensile  strength. 


Fractured  near  face  of  jaws. 


LEATHER,  RUBBER,  AND  COTTON  BELTING.. 
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No.  5966. 


6"  Cotton  Beltino — i-PLT. 

Actaal  dimensions: 

Length,  72''.9. 

Width,  6''.97. 

Thickness,  ".22. 
Sectional  area,  5".97  by  ".22  =  1.31  sqnare  inches. 
Total  weight,  2  pounds  6J  ounces. 
Weight  per  linear  foot,  6.3  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


Applied  loads. 


Total. 


Pounds. 
0 
60 
100 
150 
200 
260 
300 
400 
600 

50 
100 
150 
200 
250 
300 
400 
500 

eoo 

700 

800 

900 

1,000 

60 
100 
150 
200 
250 
800 
400 
600 

1,100 
1,200 
1,300 
1,400 
1,600 
1,600 
1,700 
1,800 
1,000 
2,000 


50 
100 
150 
200 
250 
800 
400 
500 

2,100 
2,200 
2.300 
2,400 
2,500 
2,600 


Per  saaare 
incn. 


Pounds. 


In  ganged  length. 


Elongation. 


Inches. 
0. 

.26 
.05 
1.03 
1.30 
1.57 
1.76 
2.17 
2.47 

1.03 
1.24 
1.43 
1.66 
1.85 
l.»8 
2.26 
2.49 
2.74 
2.98 
8.20 
8.47 
8.71 

1.69 
1.02 
2.14 
2.30 
2.45 
2.57 
2.81 
8.00 

8. 80 
4.04 
4.20 
4.86 
4.51 
4.65 
4.82 
4.91 
5.01 
6.15 


2.93 
3.11 
8.26 
3.41 
8.51 
3.63 
3.82 
3.95 

5.28 
6.41 
5.49 
5.57 
5.72 
5.79 


Set. 


InehM. 
0. 


.96 


1.46 


Bemarka. 


8.11 
2.81 


Set  after  6  minntea*  rest. 


Width,  6".58. 
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LEATHER,  RUBBER,  AND   COTTON  BELXXNG. 


No.  6956 — Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  SCI  nare 
inon. 

Elongation. 

Set. 

Pounds. 
2,700 
2,800 
2.900 
3,000 
3,100 
3,200 
3,300 
3,400 
3,430 

Pounds. 

Inchss. 
5.86 
5.95 
6.02 
6.11 
6.18 
6.26 
6.30 
6.39 

Inches. 

=:  21.3  per  cent. 

2,618 

Tensile  strength. 

I 

I  Fractured  at  jaws  of  machine. 

No.  5953. 

12"  Cotton  Beltino— 6-ply. 

Actual  dimensions: 

Length,  70".20. 

Width,  11".94. 

Thickness,  ''.32. 
Sectional  area,  11".94  by  ''.32  =  3.82  square  inches. 
Total  weight,  6  pounds  5^  ounces. 
Weight  per  linear  foot,  1  pound  1.3  ounces. 
Gauged  length,  30". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

0 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

Pounds. 

Inches. 
0. 

.57 
1.02 
1.32 
1.58 
1.80 
1.99 
2.15 
2.23 
2.42 
2.60 
2.77 
2.95 
8.12 
3.30 
8.48 
3.65 
8.78 
8.86 
8.98 
4.07 

Inches. 
0. 

After  resting  1  hoar. 

=21  per  cent. 
Tensile  strength. 

. 

.62 

1.03 

i.62 
1.45 

3,500 
4,000 
4,500 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
0 

10,000 

4.30 
4.53 
4.75 
4.94 
5.25 
5.62 
6.84 
6.08 
6.31 

2.41 

3.09 

2,618 

Fractured  near  middle  of  length. 


LEATHER,  RUBBER^  AND   COTTON  BELTINO. 

Fo.  5954. 

12"  Cotton  Belting — 6-ply. 

Actual  dimensions: 

Length,  70".8. 

Width,  11".95. 

Thickness,  ".32. 
Sectional  area,  11".95  by  ".32  =  3.82  square  inches. 
Total  weight,  6  pounds  5^  ounces. 
Weight  per  linear  foot,  1  pound  1.2  ounces. 
Picks  per  inch;  warp  18,  filling  12. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 
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Applied  loads. 

In  gauge 
Elongation. 

d  length. 

Set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

0 

100 

150 

200 

250 

800 

350 

400 

400 

500 

800 

700 

800 

900 

1,000 

800 

600 

400 

200 

200 

400 

600 

800 

1,000 

1,100 

1,200 

1,400 

1,600 

1,800 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

5,000 

5,500 

6,000 

7,000 

8,000 

9,000 

10.000 

10,000 

8,000 
6,000 
4,000 
2,000 
1,000 
0 
0 

Pound*. 
0 

Inehe*. 
0. 

.20 
.43 
.65 
.88 
1.03 
1.21 
1.34 
1.37 
1.81 
1.81 
2.02 
2.18 
2.34 
2.48 
2.46 
2.30 
2.21 
1.83 
1.32 
1.75 
2.08 
2.35 
2.55 
2.60 
2.79 
2.97 
3.22 
3.40 
3.70 
4.04 
4.35 
4.70 
4.98 
5.13 
5.38 
5.54 
5.64 
5.72 
5.95 
6.30 
6.61 
6.75 
[          6.98 

\          7.21 
I          7.44 
7.43 
7.30 
7.18 
6.97 
6.72 

Inehe*. 
0. 

Width  of  belt,  11".68. 

Width,  ll'M2. 

Rested  under  Icatl  20  minutes. 

Width,  10".74. 

.27 



.98 

............ 

Began  to  wet  belting  5  minutes  before   this    i 
nieAsnrement  was  talcen. 

After  10  minutes. 

After  15  minutes.    Stopped  applying  water. 

Renewed  water  application. 

Afler  5  miuuteH'^  soaking.    Stopped  applying 

wtiter.     Belting   appears    to    be   not  quite 

thoroughly  wetted. 

5.80 
5.31 
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Ko.  6964 — Continued. 


Applied  loadfl. 

In  gaui^ed  length. 

Kemarks. 

Total. 

Per  Bqnare 
iDch. 

Elongation. 

Set. 

Pounds. 
1,000 
2,000 
4,000 
6,000 
8,000 

10,000 

8,000 
6,000 
4,000 
2,000 
1,000 
0 

Pounds. 

Inches. 
5.89 
6.20 
6.63 
6.97 
7.22 
5          7. 52 
\          7.65 
7.58 
7.50 
7.38 
7.18 
6.91 

Inches. 

• 

After  2  mlnutea. 

6.02 

Eested  16  hours,  during  which  time  the  shrinkage  of  the  belting  took 
up  the  slack  allowed  it  and  applied  a  tensile  stress,  due  the  contractile 
force,  of  650  pounds. 

After  resting,  the  test  was  resumed,  the  belting  being  thoroughly 
damp. 


Applied  loadfl. 

In  ganged  length. 

Bemarks. 

Total. 

Per  flquare 
incn. 

Elongation. 

Sot. 

Pounds. 

0 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
8,000 
6,000 
4,000 
2,000 
1,000 

0 
1,000 
2,000 
4,000 
6,000 
8,000 
10.000 

0 

0 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

Pounds. 

Ineties. 

Inches, 
5.23 

Width,  10".16. 

Belting  aeain  wetted,  and  after  20  minutes  test 
resumea. 

=  27.3  per  cent 
Tenaile  strength. 

5.62 
5.96 
6.60 
7.06 
7.42 
7.80 
7.77 
7.68 
7.51 
7.22 
6.93 

6.02 

6.39 
6.67 
7.14 
7.46 
7.72 
7.97 

6.14 
6.97 

6.29 
6.63 
7.14 
7.46 
7.73 
8.02 
8.19 

3,141 

Fractured  at  face  of  jaws. 


378 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 


^  a  fc.  « »-  i 


a 


ISii 


c  t~  t-4  r- «>  <o  >H 

9     >     •     r     '     •     - 


p 
d 

■§ 

o 

I   ^ 

S     .J 

**    w 
2»    « 

's    o 

©*     O 


3 

O 

H 


ft,  «^ 


•<^ 


II 


Se^Qorc  CO  00  00 


O        ^fHOOCO 


0 


a 
a 
o 

Pl4 


•«      coeoeoci 

•  ■        «        •        • 

f-i  t«  «o  «o  (-^  ^ 


• 

8 

t« 

fl 

5 

• 

I 

• 

o 

g 

H 

O 

Sh 

• 

ions. 

Thick 

1 

1 

^i-i 

1 

1 

wie^ettoto 

1 

<  ■«  '^  C^I  C4  91  C* 

^  iH  04  C4  64  CO  03 

•5 

1 

-«1 


3 


.a 


sssassss 

3  c4  CO  lo  iri  •-<  «-< 
H  e4  M  00  C4  e  o 


§ 

■8 
I 


ft  * 


a 
es 

,  *» 

> 

9 


d  n  (O  «D  fH  -^ 


t>-  ?;  «5  «D  W5  -^ 
iC  —  irt  o  »<>  •© 
o  d  a  Ci  9  C) 
m(9  iSm  W3  u) 


I 
r 


> 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 


LACED   SAMPLES. 
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LEATHER,  RUBBER,  AND  COTTOlf  BELTHTO— LACED  SAMPLES. 

Tension  Tests  of  Lacing  from  same  side  of  Lace  Leather 
USED  IN  Belting  Tests  of  Laoed  Joints. 


No.  of 
test. 

Dimensions. 

Sec- 
tional 
area. 

TensUe  strength. 

Fractured. 

Width. 

Thick- 
ness. 

Total. 

Per 

square 

inch. 

6272 
6273 
6274 
627.') 
6276 
6277 
6278 

Inch. 
.50 
.50 
.50 
.50 
.50 
.50 
.50 

.06 
.06 
.06 
.06 
.06 
.06 
.06 

Sq.  in. 
.03 
.-03 
.03 
.03 
.03 
.03 
.03 

Pounds. 
202 
208 
270 
274 
280 
270 
348 

Poundi. 
6.733 
6,933 
9,000 
9,133 
9,333 
9,000 
11,600 

8"  ftrom  ^ws. 
2"  from  laws. 
At  middle  of  length. 

Do. 
1"  from  Jaws. 
At  Jaws. 
At  middle  of  length. 

The  above  seven  tests  were  all  made  on  the  same  strip  of  lacing, 
fracturing  it  at  different  places  along  its  length. 

No.  6220. 
2"  Single  Leather  Belting. 
Ends  of  sample  Ko.  5969  used. 


;^s:  -^ 


€Z3» 


IS 

Laced  double;  lacing,  f"  by  ''.04. 
Holes  punched,  ".2  diameter. 
Tensile  strength,  392  pounds. 
Fractured  the  lacing. 

No.  6227. 

Test  No.  6220  repeated  except  lacing  J"  wide  was  used. 

Tensile  strength,  488  pounds. 

Fractured  the  belting,  tearing  at  the  lacing  holes. 

No.  6221. 
2"  Double  Leather  Belting. 
Ends  of  sample  No.  5964  used. 


"4^^ 


Fvvr 


ij 


Laced  double;  lacing,  |"  by  ".04. 
Holes  punched,  ".2  diameter. 
Tensile  strength,  418  pounds. 
Fractured  the  lacing. 


•         1 .1 . 1- 
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No.  6222. 

2''  BuBBEB  Belting — 6-ply. 
Ends  of  No.  5946  used. 

!5jr 


Laced  double;  lacing,  f'by  ".04. 
Holes  punched,  ",2  diameter. 

Under  312  pounds  tension  lacing  drew  out  of  holes  in  belting  with- 
out fracture. 
Belaced  and  ends  tucked  through  awl  holes. 
Tensile  strength,  698  pounds. 
Fractured  the  lacing. 

No.  6223. 
2"  Cotton  Belting — 3-ply. 
Ends  of  sample  No.  5957  used. 


ISST 


Laced  double,  lacing  f "  by  ".04. 

Holes  punched,  ".2  diameter. 

Tensile  strength,  502  pounds. 

Fractured  belting  at  lacing  holes  and  lacing  fractured. 


No.  6239. 
2"  Double  Leather  Belting. 
Ends  of  sample  No.  5964  used. 


r 


Double  laced  with  lacing  ^"  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  1590  pounds. 
Fractured  the  belting  across  lacing  holes. 
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No.  6228. 

2"  Single  Leather  Belting. 
Ends  of  sample  Ko.  5969  used. 


Laced  doable,  lacing  J"  by  ".04. 
Holes  punched,  ".20  diameter. 
Tensile  strength,  840  pounds. 

Fractured  belting  through  outside  single  lacing  hole;  also  developed 
fractures  from  row  of  inside  holes  to  edge  of  belting. 


No.  6235. 
2"  Double  Leather  Belting. 
Ends  of  sample  No.  5964  used. 


:so^<^r^  yunjR  of 

fracture. 


V-   3"   ^ 

Laced  double  with  lacing  \"  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  1.835  i)ounds. 
Fractured  belting  through  two  lacing  holes. 

No.  6287. 
2"  Single  Leather  Belting. 
Ends  of  sample  No.  5969  used. 


TO. 


Single  laced  with  lacing  f "  by  ".06. 
Holes  punched,  ".11  diameter. 
Tensile  strength,  1,050  pounds. 
Fractured  the  belting  at  lacing  holes. 
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No.  6250. 

2'^  Single  Leather  Belting. 
Ends  of  sample  No.  5969  used. 


i-i^.; 


Hinged  joint. 

Holes  punched,  ".15  diameter;  wire  hinge,  'M5  diameter. 

Tensile  strength,  781  pounds. 

Fractured  end  A,  having  three  parts,  at  the  hinge  pin  holes. 

No.  6251. 
2"  Single  Leather  Belting. 

Ends  of  sample  No.  5969  used. 

Same  style  of  joint  as  No.  6250,  except  the  ends  of  the  belting  have 
four  parts  and  five  parts  respectively. 

Holes  punched,  ".12  diameter. 

Wire  hinge,  ".12  diameter. 

Tensile  strength,  772  pounds. 

Fractured  end  of  belting  having  five  parts.  The  three  middle  sec- 
tions tore  out  at  the  hinge  pin  holes.    Wire  hinge  bent. 

No.  6229. 

2"  Single  Leather  Belting. 

Ends  of  sample  No.  5969  used. 

Joint  made  with  two  belt  hooks,  1".4  from  center  to  center  of  holes 
for  hooks. 
Holes  punched,  ".20  diameter. 
Tensile  strength,  532  pounds. 
Fractures  started  at  holes  in  belting,  and  hooks  straightened. 


Cross-section  dimensions  of  hooks,  lax 


No.  6230. 

2'*  Single  Leather  Belting. 


Ends  of  sample  No.  5969  used. 
Joint  made  with  three  belt  hooks. 
Tensile  strength,  752  pounds. 
Tore  at  holes  and  hooks  straightened. 


Tests  or  MeUls,  1993. 
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1^0.  6285. 

2"  Single  Leather  Belting. 

Ends  of  sample  Ko.  5969  used. 

Joint  made  with  four  Blake's  improved  belt  studs,  No.  1. 

Studs  were  used  in  punched  slots,  'Ml  wide  each. 


t 


q      (JOB   p 

•     :9s    -3 


:io 


Tensile  strength,  983  pounds. 
Fractured  the  belting  along  line  of  slots. 


No.  6286. 

2"  Single  Leather  Belting. 

Ends  of  sample  No.  5969  used. 

Joint  made  with  four  Blake's  improved  belt  studs.  No.  1. 

Studs  were  used  in  slits  made  with  a  knife. 

Tensile  strength,  1,198  pounds. 

Fractured  the  belting  along  line  of  slits. 

No.  6224. 
3^^' Cotton  (''Leviathan")  Belting. 
Ends  of  sample  No.  6213  used. 


Laced  double;  lacing,  f  by  ".04. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  1,020  pounds. 
Fractured  the  lacing. 

H.  Doc.  373 25 
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No.  6263. 

3 J''  Cotton  ("Leviathan'')  Belting. 


^0  • — <c::^>" 


\X. 


Single  laced;  lacing,  f"  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  1,414  pounds. 
Fractured  the  lacing. 


No.  6226. 
6"  Single  Leather  Belting. 


Ends  of  sample  No.  5967  used. 


«:Q 


Laced  double,  over  and  under  on  pulley  side;  lacing,  J"  by  ".04. 

Holes  punched,  ".22  diameter. 

Tensile  strength,  1,778  pounds. 

Fractured  belting,  tearing  at  the  lacing  holes. 


No.  6266. 
6"  Single  Leather  Belting. 
Same  pieces  of  belting  used  as  in  experiment  No.  6265. 


'C 


e3. 


Single  laced ;  lacing,  i"  by  ".06. 

Holes  punched,  ".20  diameter. 

Tensile  strength,  1,980  pounds. 

Fractured  the  belting  along  line  of  lacing  holes. 


TiHts  of  MeUlB.  IflaS. 


O  6232  AFTER  THE  TEST. 
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No.  6231. 

6"  Single  Leather  Belting. 
Ends  of  sample  No.  5967  used. 


€      I      1 


Jr^ 


Joint  made  with  seven  belt  hooks,  1''.6  from  center  to  center  of  holes 
for  hooks,  dpaced  '\S  apart  on  centers,  end  hooks  ^'.6  from  edges  of 
belting. 

Holes  pmiched,  '^20  diameter. 

Tensile  strength,  1,890  pounds. 

Fractnres  started  at  three  holes  in  belting,  and  four  hooks  straight- 
ened without  fracturing  the  belting. 

Gross- section  dimensions  of  hooks,  ^^ 

No.  6232. 

6"  Single  Leather  Belting. 

Ends  of  sample  No.  5967  used. 

Joint  has  same  dimensions  as  No.  6231,  except  lacings  ^^'  by  '^06  used 
instead  of  belt  hooks. 
Laced  double;  punched  holes,  ''.20  diameter. 
Teiisile  strength,  2,546  pounds. 
Tore  the  belting  at  the  lacing  holes. 

No.  6265. 

6"  Single  Leather  Belting. 

End  of  sample  of  12"  belting  No.  5965  used,  splitting  the  belting  into 
halves  longitudinally. 


WVi^ 


Single  laced,  lacing  J"  by  ".06. 

Holes  punched,  ".19  diameter. 

Tensile  strength,  2,150  pounds. 

Fractured  the  belting  along  line  of  lacing  holes, 
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No.  6267. 

Q"  Single  Leather  Belting. 

Daplicate  of  joint  Ko.  6265,  using  the  same  pieces  of  leather,  except- 
ing iu  the  present  joint  two  lacings  are  used. 

The  lacing  began  at  the  middle  of  the  belting  and  crossed  over  to 
the  next  holes  with  opposite  inclinations,  for  the  purpose  of  obtaining 
a  joint  which  is  balanced  and  without  a  tendency  to  draw  the  endi 
obliquely  when  loaded. 

Tensile  strength,  2,210  pounds. 

Fractured  belting  along  line  of  lacing  holes,  beginning  at  the  middle 
of  the  belting. 

No.  6268. 

6''  Single  Leather  Belting. 

Duplicate  of  No.  6267,  excepting  the  center  line  of  lacing  holes  is  ^" 
from  ends  of  the  belting. 
Tensile  strength,  2,100  pounds. 

No.  6269. 

6"  Single  Leather  Belting  (waterproofed). 

Same  pieces  of  leather  used  as  in  No.  6255. 
Style  of  joint  and  dimensions  duplicate  to  No.  6268. 
Tensile  strength,  2,035  pounds. 

Fractured  belting  at  ladngholes.  Ends  of  lacing  not  stopped  securely 
and  drew  in  holes. 

No.  6270. 

6''  Single  Leather  Belting  (waterproofed). 

No.  6269  repeated  with  ends  of  lacings  better  secured. 
Same  x)ieces  of  leather  used  as  in  test  No.  6269. 
Tensile  strength,  2,110  pounds. 
Fractured  the  belting  at  the  lacing  holes. 

No.  6271. 

6''  Single  Leather  Belting  (waterproofed). 

Same  pieces  of  leather  used  as  in  test  No.  6255. 
Style  of  joint  and  dimensions  same  as  No.  6268,  excepting  there  are 
10  lacing  holes  in  each  end  of  belting  joined. 
Tensile  strength,  2,505  pounds. 
Fractured  belting  along  line  of  lacing  holes. 
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No.  6216. 

^"  Single  Leather  Belting. 
Ends  of  sample  No.  5967  used. 


9 

• 

_^^ 

1 

1 

» 

. 

• 

1" 

'^ 

^* 

1 

I 

1 

ZS^  • 

1 

• 

-^ 

•    ^ 

1 

7 

• 

K 

1:9^ 

1 
1 

Laced  double,  lacing  |'^  wide  by  ^'.04  thick. 

Holes  punched,  ^'.22  diameter. 

Under  2,000  pounds  tension  the  edges  were  open  ^'.70  and  ^^60,  and 
at  the  middle  of  the  width  of  the  belting  ''.45. 

Tensile  strength,  2,340  pounds. 

Lacing  fractured  into  ten  pieces. 

Fractures  were  started  at  the  sides  of  the  lacing  holes,  extending 
into  the  belting  about  ^"  at  each  side  of  the  holes. 

When  first  loaded  the  joint  opened  wider  at  the  edges  than  at  the 
middle  of  the  width  of  the  belting. 


Ko.  6216. 
6''  Double  Leather  Belting. 
Ends  of  sample  Xo.  5962  used. 


*'t^ 

^ 

**      1 

t 

"^^^^^k 

t 

n 

4S         ! 

1 

1  ^4^ 

w 

-A 

Laced  double,  lacing  f ''  by  ''.04. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  2,030  pounds. 

Fractured  the  lacing.    Holes  in  the  belting  not  fractured. 
When  first  loaded  the  joint  opened  wider  at  the  edges  than  at  the 
middle  of  the  width  of  the  belting. 
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Ko.  6217. 


6''  BxjBBER  Belting — 4.plt. 


Ends  of  sample  No.  5950  used. 


"^ 


5r; 


L-  j.r    -J- 


Laced  double,  lacing  |"  by  ".04. 
Holes  puuched  ".22  diameter. 
Tensile  strength,  2,360  pounds. 
Fractured  the  lacing. 

No.  6218. 

6"  EuBBER  Belting — 6-ply. 

Ends  of  sample  No.  5945  used. 

Style  of  joint  and  dimensions  same  as  No.  6217. 

Tensile  strength,  2,240  pounds. 

Fractured  the  lacing. 

No.  6236. 

6"  Single  Leather  Belting. 

Ends  of  sample  No.  5967  used. 


Line  of 
fracturer-^ 


B 


^%V13 


Laced  double  with  lacing  y  by  ".06. 
Holes  punched  ".22  diameter. 
Tensile  strength,  3,496  pounds. 

Fractured  belting  along  outside  row  of  lacing  holes,  starting  at 
edge  A. 


Not  S236  AND  6237  AFT£R  THE  TESTS. 


LBATHER,  RUBBER,  AND   COTTON   BELTING. 

No.  6237. 


6'^  Double  Leather  Belting. 
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Ends  of  sample  No.  5962  used. 


Line  of 
fracture  "^ 

• 

^      1  ^12^ 

^- 1      -^-f— 

^ 

1 

— r^. 

3 

vk'a^Av^ 

Laced  double  with  lacing  \"  by  ".06. 
Holes  punched  ".22  diameter. 
Tensile  strength,  6,604  pounds. 

Fractured  belting  along  outside  row  of  lacing  holes,  starting  at 
edge  B. 

No.  6242. 

6"  Double  Leather  Belting. 

Ends  of  sample  No.  5962  used. 

Style  of  joint  same  as  No.  6237,  except  there  are  12  holes  in  each  end. 

Double-laced  with  lacing  \"  by  ".06. 

Holes  punched,  ".22  diameter. 

Tensile  strengh,  6,756  pounds. 

Fractured  belting  across  outside  row  of  lacing  holes. 


No.  62(^. 
6"  Double  Leather  Belting. 
Ends  of  sample  No.  5962  used. 


»^£+i 


Line  of 
fracture. 


I-  j:3o  ^ 


Laced  double  with  lacing  \"  by  ".06. 

Holes  punched  ".22  diameter. 

Tensile  strength,  6,282  pounds. 

Fractured  the  belting  along  outside  row  of  lacing  holes. 
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I^O.  6234. 


6"  Single  Leather  Belting. 


Ends  of  sample  Ko.  5967  used. 


.-ff-^ 

tfgg' 

L*^T/^^* 

~   ^"" 

i3E^ 

•^^^ 

'"¥^' 

^  ^    1 

1     j^ 

^r*- 

*        ^^v 

1     ^ 

;^ 

Laeed  donble  with  lacing  J"  by  ''.06. 

Holes  punched  ''.22  diameter. 

Tensile  strength,  3,412  poands. 

Fractured  the  belting  along  outside  row  of  lacing  holes. 


No.  6258. 


6"  Rubber  Belting — 4-ply. 


Double  laced  with  lacing  |"  by  ".06. 

Holes  punched  ".22  diameter. 

Tensile  strength,  3,440  pounds. 

Fractured  the  belting  along  outside  row  of  lacing  holes. 


No.  6259. 

6"  EUBBER  BBLTINC3 — 6-PLT. 

Same  style  of  lacing  and  dimensions  as  No.  6258. 

Tensile  strength,  3,800  pounds. 

A  fracture  of  the  lacing  occurred,  immediately  followed  by  the  frac- 
ture of  the  belting;  tearing  apart  from  the  edges  at  the  outside  row  of 
lacing  holes.  Fractures  were  also  started  at  the  inside  rows  of  lacing 
holes. 


Tests  or  MetaU,  Jfm. 


TeeUof  Metnta.  1808. 


No.  6S44  AFTER  THE  TEST. 
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ISo.  6260. 

g//  Cotton  Beltingi — 4-ply. 
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Single  laoed;  lacing  f'^  by  '^06. 
Holes  panched  ".22  cQameter. 
Tensile  strength,  2,185  pounds. 
Fractured  the  lacing. 

No.  6264. 
g//  Cotton  Belting — 4-ply. 

Duplicate  of  No.  6260,  using  the  same  pieces  of  belting,  except  double 
laced  with  lacing  f  by  ".06;  awl  holes  used  to  lace  through. 
Tensile  strength,  3,220  pounds. 
Fractured  belting  along  outside  row  of  lacing  holes. 


No.  6244. 
6"  Single  Leather  Belting. 


Ends  of  sample  No.  5967  used. 


Laced  single,  lacing  §'^  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  3,280  pounds. 

Fractured  the  lacing.    The  first  fractures  occurred  next  the  edges  of 
the  belting. 
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:No.  6245. 

6"  Single  Leather  Belting. 

Ends  of  sample  No.  5967  used. 

Sarae  style  of  joint  as  No.  6244,  except  there  are  8  holes  in  each  out- 
side row,  and  9  holes  in  each  inside  row  of  lacing  holes. 
Laced  single,  lacing  |"  by  ''.06. 
Holes  punched  ".22  diameter. 
Tensile  strength,  3,552  pounds. 
Fractured  the  belting  along  the  outside  row  of  lacing  holes. 

No.  6225. 

6''  Single  Leather  Belting. 
Ends  of  sample  No.  5967  used. 
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Laced  double,  lacing  ^"  by  ".04. 

Holes  punched  ".22  diameter. 

Tensile  strength,  2,970  pounds. 

Fractured  belting,  tearing  at  the  lacing  holes. 

No.  6248. 

6"  Single  Leather  Belting  (waterproofed). 

A  fractured  end  of  waterproofed  12"  single  leather  belting  No.  5966 
used;  the  end  was  cut  into  halves  longitudinally. 


Single  laced,  lacing  |"  by  ".06. 

Holes  punched,  ".22  diameter. 

Tensile  strength  2,206  pounds. 

Fractured  the  lacing.  Under  2,000  pounds  tension  the  ends  of  the 
belting  were  apart  ".90. 

The  manner  of  stopping  the  ends  in  this  sample  allowed  the  comers 
of  the  belting  to  curl  as  the  lacings  straightened. 


9  AFTEB  THE  TEST. 


ToHia  or  Meula.  i>m. 


No.  6261  AFTEH  THE  T 


LEATHEE,  RUBBER,  AND   COTTON  BELTING. 

No.  6249, 

6''  Single  Leather  Belting  (waterproofed). 
Ends  of  sample  No.  5968  used. 
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Doable  laced,  lacing  §"  by  ".06. 

Holes  punched,  ''.22  diameter. 

Tensile  strength,  2,860  pounds. 

Fractured  belting  along  line  of  lacing  holes. 


No.  6254, 
6"  Double  Leather  Belting. 


Ends  of  sample  No.  5962  used. 
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Double  laced,  lacing  |''  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  4,490  pounds. 

Fractured  the  lacing.  Under  4,000  pounds  tension  one  fracture  of 
the  lacing  occurred. 

No.  6261. 
6"  Double  Leather  Belting. 

Ends  of  sample  No.  5962  used. 

Made  of  the  same  piece  of  belting  used  in  No.  6254,  and  using  the 
same  lacing  holes,  but  substituting  a  wider  lacing,  which  was  doubled. 

In  the  present  joint  the  lacing  is  J"  wide  by  ".06  thick. 

Tensile  strength,  6,340  pounds. 

Fractured  belting  along  line  of  lacing  holes.  Fracture  began  at 
middle  of  width,  and  on  the  end  with  eight  lacing  holes. 
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No.  6256. 

6"  Single  Leather  Belting  (waterproofed). 

Made  from  fractured  end  of  12"  belting  No.  5966,  which  was  split 
lengthwise  into  halves. 
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Cemented  and  riveted  scarf  joint.  Four  rows  of  rivets,  three  in  a 
row. 

Tensile  strength,  3,980  pounds. 

Fracture  began  at  end  of  scarf,  comer  A,  and  afterwards  tore  the 
part  of  the  belting  having  the  grain  side  of  the  leather  across  two 
rivet  holes  at  the  middle  of  the  scarf,  and  then  took  an  oblique  course 
to  two  rivet  holes  nearest  the  end  of  the  joint,  which,  with  the  separa- 
tion along  the  scarf,  completed  the  fracture. 

Cementing  did  not  appear  to  have  been  fully  successful. 


No.  6252. 
6"  Single  Leather  Belting  (waterproofed). 
Ends  of  sample  No.  5968  used. 
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Scarf  joint  5"  long,  riveted  with    25   copper   rivets.     Joint  not 
cemented. 
Tensile  strength,  2.104  pounds. 
Fractured  belting  by  tearing  out  under  rivet  heads  and  burs. 


Mo.  6282  AFTEfl  THi  TEST, 


o.  6279  AFTER  THE  TEST. 
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No.  6282. 

6"  SmoLB  Leather  Belting  (waterproofed). 

Made  from  ends  of  12"  belting  No.  6966. 

Joint  made  with  Bristol's  patent  steel  belt  lacing.  Lacing  hammered 
down  and  points  clinched.  There  were  22  points  clinched  in  each  end 
of  the  belting. 

Tensile  strength,  1,990  poands. 

Straightened  the  points  of  the  steel  lacing,  the  belt  remaining  unrap- 
tared. 

No.  6279. 
6"  Double  Leather  Belting. 
Ends  of  sample  No.  5962  used. 


o  a 

o  o 

O  <3 

O  <3 

o  o 

o  o 

o  o 


Ji— i^Jl 


a!bwU.S5 


:082 


Steel  plates,  eight  points  on  each  plate. 

Plates  with  points  hammered  down  and  clinched. 

Tensile  strength,  2,380  pounds. 

Points  of  plate  fractured  at  junction  with  the  plate. 
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No.  6280. 

6"  Double  Leather  Beltino. 

Ends  of  sample  No.  5962  used. 

Joint  made  with  two  plates  with  points. 
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Malleable  iron  plates.    Marks,  "Pat.  July  10,  83,  3  in  D.'' 
Tensile  strength,  4,205  pounds. 

Fractured  x>oints  of  plate,  12  points  fracturing  at  junction  with  the 
plate. 

No.  6284. 

6''  Single  Leather  Belting  (waterproofed). 

Ends  of  sample  No.  5968  used. 

Joint  made  with  19  hooks,  known  as  the  Buffalo  Belt  Fastener, 
hammered  down  and  points  clinched. 


Tensile  strength,  1,672  pounds. 

Fasteners  straightened  and  drew  from  belting. 

No.  6281. 


V  Double  Leather  Belting. 

Ends  of  sample  No.  5962  used. 

Joint  made  with  19  wire  hooks,  which  are  known  as  the  Buffalo  Belt 
Fastener  No.  7. 
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Tensile  strength,  2,500  pounds. 

Fasteners  bent  and  drew  out  of  ends  of  belting. 


TeMs  or  HeUlB.  I8»a. 
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No.  6283. 

6"  Single  Leather  Belting  (waterproofed). 

Made  from  ends  of  12"  belting  No.  6966. 

Joint  made  with  books  similar  to  but  heavier  than  the  Buffalo  Belt 
Fastener  used  in  test  No.  6281. 
Hooks  driven  with  hammer  and  clinched.    Nineteen  hooks  used. 


4^ — 


V  r  A 


'\1 


Tensile  strength,  3,035  pounds. 

Fractured  the  belting  in  part  and  straightened  seven  hooks. 


No.  6255. 

6"  Single  Leather  Belting  (waterproofed). 

Made  from  fractured  end  of  12"  belting  No.  5966,  which  was  split 
lengthwise  into  halves. 
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Cemented  and  pegged  scarf  joint.  Fifty-three  pegs  used  in  all,  in 
five  rows  of  nine  each,  and  pegged  between  rows  at  each  end. 

Tensile  strength,  5,190  pounds. 

Fractured  one  part  along  middle  of  length  of  scarf,  and  separated 
along  scarf  for  the  remainder  of  the  fracture. 

The  part  having  the  grain  side  fractured. 


No.  6263. 

6"  Single  Leather  Belting  (waterproofed). 

Duplicate  of  No.  6255,  and  made  of  the  same  pieces  of  leather. 
Tensile  strength,  4,390  pounds. 

Fractured  at  joint  IJ"  from  end  of  lap,  on  the  grain  side,  then  fol- 
lowed the  scarf  for  remainder  of  fracture. 
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No.  6267. 

6"  Single  Leather  Belting  (waterproofed.) 
Ends  of  sample  Ko.  6968  ased. 


Liiv  ?  of 
fnxciure. 


k-  J"      — *l 


Cemented  scarf  joint,  5"  long. 
Tensile  strength,  4,710  pounds. 

Fractured  the  part  of  the  belting  having  the  grain  side  of  the  leather, 
near  middle  of  scarf,  and  then  separated  along  the  scart 

No.  6262. 

6"  Single  Leather  Belting  (waterproofed). 

Ends  of  sample  No.  6968  used. 
Cemented  scarf  joint,  6'^  long. 
Tensile  strength,  3,640  pounds. 
Separated  along  the  scart 

No.  6219. 

12''  Single  Leather  Belting. 
Ends  of  sample  No.  6966  used. 
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Laced  double,  lacing  \"  wide  by  ".04  thick. 
Holes  punched,  ''.22  diameter. 

Under  2,600  pounds  tension  the  joint  opened  ".31  and  ".37  at  the 
edges,  and  ".46  at  the  middle  of  the  width  of  the  belting. 
Tensile  strength,  3,180  pounds. 
Fractured  the  belting  by  tearing  out  at  the  lacing  holes. 
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No.  M19  AFTER  THE  TEST. 
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li  lacing  i'^  by  ".06. 

^22  diameter. 

,  4,274  pounds. 

v3lting  along  outside  row  of  lacing  holes. 

No.  6238. 

12"  Single  Leatheb  Belting. 

le  No.  5965  used. 

joint  as  No.  6219  except  closer  pitch  of  lacing  holes. 
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e  laced  with  lacing  i"  by  ".06. 
.  punched,  ".22  diameter. 
Je  strength,  4,890  pounds. 

tured  belting  along  outside  row  of  lacing  holes,  beginning  at  the 
hole  from  the  edge. 

H.  Doc.  373 26  ^ 
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No.  6240. 

12'^  Single  Leather  Belting. 
Ends  of  sample  No.  5965  used. 
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Double  laced  with  lacing  J"  by  ".06. 

Holes  punched,  ".22  diameter. 

Tensile  strength,  4,274  pounds. 

Fractured  the  belting  along  outside  row  of  lacing  holes. 

No.  6238. 

12"  Single  Leather  Belting. 

Eods  of  sample  No.  5965  used. 

Same  style  of  joint  as  No.  6219  except  closer  pitch  of  lacing  holes. 
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Double  laced  with  lacing  J"  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  4,890  pounds. 

Fractured  belting  along  outside  row  of  lacing  holes,  beginning  at  the 
fourth  hole  from  the  edge. 

H.  Doc.  373 26  » 
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No.  6241. 

12"  Single  Leather  Belting. 

Ends  of  sample  No.  5965  used. 

Style  of  joiut  same  as  No.  6240,  except  there  are  12  lacing  holes  at 
inside  row  and  11  holes  in  the  outside  row. 
Holes  at  ends  of  inside  rows  ".60  from  edge  of  belting. 
Double  laced  with  lacing  f "  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  5,272  pounds. 
Fractured  belting  along  outside  row  of  lacing  holes. 

No.  6243. 
12"  Single  Leather  Belting. 

Ends  of  sample  No.  5965  used. 

Style  of  joint  same  as  No.  6240,  except  there  are  14  lacing  holes  at 
the  inside  rows  and  13  holes  in  the  outside  rows.  End  holes  are  ".55 
from  edge  of  belting. 

Double  laced  with  lacing  f "  by  ".06. 

Holes  punched  ".22  diameter. 

Tensile  strength,  5,524  pounds. 

Fractured  belting  along  outside  row  of  lacing  holes. 

No.  6247. 

12"  Single  Leather  Belting. 

Ends  of  sample  No.  5965  used. 

Same  style  of  joint  as  No.  6240,  except  there  are  16  holes  in  each 
of  the  outside  rows  and  17  holes  in  each  of  the  inside  rows  of  lacing 
holes. 

Laced  single,  lacing  f "  by  ".06. 

Holes  punched  ".22  diameter. 

End  holes  of  inside  rows  one-half  from  edge  of  belting. 

Tensile  strength,  5,758  pounds. 

Fractured  the  belting  along  outside  row  of  lacing  holes. 

No.  6246. 

12"  Single  Leather  Belting. 

Ends  of  sample  No.  5965  used. 

Same  style  of  joint  as  No.  6240,  except  there  are  18  holes  in  each 
outside  row  and  19  holes  in  each  inside  row  of  lacing  holes. 
Laced  single,  lacing  'J"  by  ".06. 
Holes  punched  ".22  diameter. 
End  holes  ^"  from  edge  of  belting  at  inside  rows. 
Tensile  strength,  6,054  pounds. 
Fractured  the  belting  along  the  outside  row  of  lacing  holes. 


Testa  of  Metnlii.  It 


1  AFTER  THE  TEST, 


LEATHER,  KUBBEE,  AND  COTTON  BELTINa. 


■I 
II 


If  s 
Hi 


^ 


-riD!oril)paad>pni<» 


LEATHEB,  RUBBER,  AND  COrrON  BELTINQ. 


i  I  § 

8  j.  6 

I                         I  I 

S 3 « 

3  S  3 


406 


LEATHBB,  BUBBER,  AND  COTTON  BELTINO. 


I 

a 

1 


o 

a 
ft 

a 

o 

-a 

B 

I 


!■ 


I 


o 

S3 

d 
o 


IS 


s 

r 


rO 


i 
I 

a 
o 

« 


0*0 


e 


OQ 


3 

e 
H 


'3 


s 


c« 


Si 

I 


<M 

o 
0 


o 


s 


s 


s 


C9 


^ 


o 

o 
o 

t/l 


f|  jIN  |fi\  /f 

ilk  J  y  J 

■■■■     i^ 

1 

f 

OB 

a 


OQ 


g 


i 
I 

o 

a 


§ 


^ 


a 


C4 


LEATHER,  BUBBEB,  AND  COTTON  BELTING. 


407 


I 

I 

o 

I 
I 

-a 

1^ 


I 

tc 

I 

1^ 


I 

bo 

B 


bO 

a 

•i 

bO 


ii 


8a»     M 

69  OQ         09 


e€c«     cf 


ci 


a  • 

(A    • 


O  O 


o 


o 
•d 


ss 


ss  s 


8 


Qoa»     o 

tD«P       t- 
4D«0        <0 


<8 


LtATHEE,  RUBBER,  AND  COTTON  BELTING. 


1 

a 

li 

I                     1 

!              i 

1* 

1 

la 

llaa" 

JJ 

l-l- 

i 

n  i        aass 

i  s 

-- 

1 

K  1 

1 1 

-   i        Ills 
1   1 

1  1 

Vn 

1            UU 

i  =i 

it  ^ 

-                  S;  n 

■i  |« 

gg      -■                    3S33 

S    8 

•■   -J 

gi    1 

1     5 

g     -^ 

"   ■" 

1 

^ 

> 

1 

1 

f 

^1 

iii 

f  1 

1 

11 

S2«S 

5     e 

1                          UUUU 

li 

LEATHEE,  EUBBER,  AND   COTTON   BELTING.  40U 


B& 


11 


!- 

n 

SI  IS 

ii  IS 

1 

¥: 

11  a 

S 

SS 

SS    SS 

■■ 

— 

"™  "" 

til! 

Jill 
iiSi 


410  LEATHER,  BUBBEE,  AND   COTTON  BELTINQ. 


! 


FI 


! 


1  I 


! 


Ill 


LEATHER,  BUBBEB,  AMU  COTTON  BELTING. 


411 


I 
1 


to 

a 

S3 

to 


i 

J 

^ 

o 

rd 

A 

bO 

UB 

P 

J 

i>^ 

<M 

^ 

o 

O 

o 

• 

a 

f^ 

3 

t« 

e« 

a 

o 

o 

•a 

« 

^.n 

?1 

•a       ■•afS+a 

S    "S? 

i'8 

h)   pQi^m 

g 

S 

55 

00 

rH 

§ 

1 

ci 

« 

cC^to" 

• 

• 

t       •       • 

« 

4)     >     • 

^N 

<[) 

fS; 

.a 

•a 

^  o  o 

0 

w 

S'O'd 

S 

i 

5i: 

•      • 

3 

s 

sss 

• 

• 

•      •      • 

^4" 

**" 

******* 

u 

o 


CO         0>  -f  i-H 
«0        «D<D<D 


LEATHEE,  EUBBEB,  AND  COTTON  BELTING. 


i 

1 

1 

1 

•s 

i 

1 

1 

s 

I 

1 

i 

1 

! 

1 

1 

I 

Is 

1- 

ft 

a 

i 

! 

3 

1 

ti 

1 

^ 

J 

1 

1 

^ 

» 

1 

1 

P 

e 

'i 

1 

1. 

°^ 

1 

11 

i 

1 

F 

1' 

II  1 


LKATHEK,  BUBBEB,  AlO)  COTTON  BELTINQ. 


413 


a 


1 

o 

s 

I 

•s 

I 

2 

OQ 


I 

Or 
g 

1 


I 


o 

Pi 


1 


I 

9 


t 


a 
& 

•3 


I 

I 

3 

i 

1 


I 


8"- 


8             5                           SB 

1,990 
2.880 

4,206 
1,672 

■ 

414 


LEATHER,  RUBBER,  AND   COTTON  BELTING. 


3 

I 

9 


I 

.a 

t- 

I 

t 

'0 

9 

1 

60 

I 


a 
o 

o 


I- 

.S 

;« 


§^ 


I 


CO 


CO 


»i1 


-I 

a 


2       1 


.1 


5S 


s.-^ 


o 


a 

o 

o 
s 


8- 


*%, 


^<E 


a 

o 


00 

M 

I 


p9:m 


[T 


"o. 


«0 


I 

3 


T 


i 


o 

i 


5 


g 

.4 

I 


u 


o     o 


i 


CO 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 


415 


o 

3 


•Si 

•a  «• 


I 


&3 


■•a 
flB 


•09 


oo 


S 


CO 


o 

J 


o  o 


9 
bO 

.9 

o 

a 


LEATHEE,  EDBBEE,  AND  COTTON  BELTIHQ. 


LEATHEB,  EUBBEB,  AND  COTTON  BELTING. 


is 

n 

n 

% 

1 

il 

£ 

li 
II 

i 

11  ■  1 

1 

I 

(£■5       ^ 

t 

J 

! 

ih 

i 

«s^ 

1 

■3 

a 

1 

8 

■2^ 

"H 

2 

j 

.§> 

i 

1 

1 
t 

s 

i 

& 

1 

LKATHEB,  EUBBER,  AND   COTTON   BELTING. 


1 
1 

1 
1 

■5 

1 
1 
1 

1 

4 
j 

11 

1 

1 

i               I 

i 

5 

1- 

1 

|i 

i 

i 

8 

r 

i 

1 
1 

! 
1 

1 

1 
t 

u 

i 

LEATUUR,  BUBBKB,  AND  COTTON  BELTING. 


420  LEATHEE,    BUBBES,  AND  COTTON  BELTmG. 


1 

1 

1 

1 

1 

1 
1 

^ 

II 

1                         5 

1 

& 

1 

' 

1 

*                         i 

s 

^ 

1 

r 

1 

£ 

1 

^ 

•-'   \ii 

•^ 

-i^i 

i 

f. 

i  1  d 

<                                               ~ 

1 

&    If 

1 

1 

1 

■s 

^ 

. 

( 

i 

■5 

j 

1 

1 

1 

t 

1 

I 

i 

1 

LEATHER,  BUBBER,  AND    COTTON   BELTING. 
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CORDAGE. 


HEMP  AlTD  MAISILA. 
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CORDAGE.  425 

HEHP  AHB  MiJriLA  CORDAGE. 

Manufacttjbed  by  the  Sewall  &  Day  Cordage  Company. 

Samples  prepared  with  eye  splices  in  the  ends  to  secnre  them  to  pins 
held  in  the  jaws  of  the  testing  machine. 

No.  6001. 

4"  Hemp  Bopb. 

Actual  circumference,  4J". 

Four  strands  of  29  threads  each. 

Lay,  one  turn  in  3^'^ 

Total  length,  223". 

Length  between  eye  splices,  3  feet. 

Weight,  11  pounds;  weight  per  fathom,  3.5  pounds. 

Tensile  strength,  8,520  pounds  =  73.4  pounds  per  thread. 

Parted  one  strand  at  the  splice. 

No.  6002. 

6"  Hemp  Rope. 

Actual  circumference,  6J". 
Four  strands  of  70  threads  each. 
.    Lay,  one  turn  in  4^". 
Total  length,  222". 
Length  between  eye  splices,  3  feet. 
Weight,  26f  pounds;  weight  per  fathom,  8.7  pounds. 
Tensile  strength,  16,500  pounds=59  pounds  per  thread. 
Parted  one  strand  at  the  splice. 

No.  6003. 

4"  Manila  Rope. 

Actual  circumference,  4§". 

Three  strands  of  41  threads  each. 

Lay,  one  turn  in  3g". 

Total  length,  203". 

Length  between  eye  splices,  2  feet. 

Weight,  8 J  pounds;  weight  per  fathom,  3  pounds. 

Splices  thoroughly  wetted  before  testing. 

Tensile  strength,  16,890  pounds=137  pounds  per  thread. 

Parted  one  strand  at  the  splice. 
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CORDAGE. 


No.  6004. 

6"  MANILA   BOPE. 

Actual  circumference,  6f ". 

Three  strands  of  89  threads  each. 

Lay,  one  turn  in  5". 

Total  length,  219". 

Length  between  eye  splices,  30". 

Weight,  19  pounds;  weight  per  fathom,  6.2  pounds. 

Splices  thoroughly  wetted  before  testing. 

Tensile  strength,  28,700  pounds=107.5  pounds  per  thread. 

Parted  one  strand  at  the  splice. 


No.  6999. 
6"  Manila  Hawseb. 

Actual  circumference,  63". 

Three  strands,  each  strand  composed  of  a  3*stranded  rope.  The 
ropes  have  28  threads  in  each  of  their  strands.  Total  number  of 
threads  in  hawser,  252. 

Lay,  one  turn  in  6". 

Total  length,  246J". 

Gauged  length,  3  feet. 

Weight,  24f  pounds;  weight  per  fathom,  7.2  pounds. 

Ends  secured  to  4§"  pins  by  means  of  anchor  knots. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

Elongation. 

Set. 

Pounds. 
0 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

Inches. 
0. 

1.32 
1.82 
2.13 
2.40 
2.61 
2.94 
3.10 
3.30 
3.50 
3.59 

Inches. 
0. 

^Remained  nnder  load  one-half  honr. 
Set  after  one- half  minate. 

Elongation  =  25.1  per  cent. 

Tensile  strength =59  pounds  per  thread. 

2.20 
2.12 

2,500 

8,000 

3,500 

4,000 

4,500 

5,000 

5,500 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

14,980 

4.00 
4.28 
4.60 
4.91 
5.23 
5.50 
5.76 
5.95 
6.39 
6.90 
7.33 
7.78 
8.00 
8.41 
8.73 
9.02 

2.88 

Parted  one  strand  at  the  hitch. 
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No.  5923. 

8''  Manila  Rope. 

Actual  circumference,  9".45. 

Three  strands,  155  threads  per  strand. 

Lay,  one  turn  in  7". 

Total  length,  242J". 

Length  between  eye  splices,  8  feet. 

Gauged  length,  6  feet. 

Weight,  43  pounds;  weight  per  fathom,  12.7  pounds. 


Applied 
loads. 

In  ganged  length. 

Bemarkfl. 

Elongation. 

SnccessiTe 
elongation. 

Set. 

Pounds. 
0 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 

IneKeM. 
0. 

4.12 
5.41 
6.18 
6.80 
7.33 
7.82 
8.15 
8.50 

Inches, 

Inehss. 
0. 

Circumference,  9".46. 
Circumference,  8'M2. 

Circumference,  7".75. 
Circumference,  7".40. 

• 

* 

Removed  flrom  the  testing  machine  and  soaked 
in  water  22  hours.  Test  then  completed  with 
the  wot  rope.  The  rope  contracted  to  6  leet 
7".45  gauged  length. 

Circumference,  9"  .94. 

Circumference,  8".15. 

9,000    1           8.85 
10, 000                 0-  22 

5.40 

11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 

0.63 
0.84 
10.06 
10.38 
10.62 
10.88 
11.05 
11.20 
11.50 
11.76 
11.95 
12.17 
12.34 
12.49 
12.62 
12.87 
18.01 
13.18 
13.27 

6.96 

• 

25,  000              13.  iO 

20.000 

16,000 

10.000 

5,000 

—    0 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

1,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

13.29 
13.16 
12.95 
12.56 

-4.55 
—  .54 
+1.68 
3.42 
4.71. 
6.70 
6.72 
7.33 
7.85 
8.21 
8.70 
7.34 
8.87 
9.15 
9.40 
9.55 
9.80 
9.06 
10.10 

9.50 

—17. 11 
4.01 
2.22 
1.74 

6.73 
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No.  5923— Continued. 


Applied 
loads. 

In  ganged  length. 

Elongation. 

Sncoessive 
elongation. 

Set. 

Pounds 
17.000 
18,000 
10.000 
20, 000 
21,000 
22,  COO 
24,000 
26,000 
28,000 
30,000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,  000 
37,000 
38.000 

Inches. 
10.30 

Inehst. 

Inches. 

10.49 



10.66 
10.82 
11.14 
11.27 
11.43 
11.64 
11.93 
12.08 
12.22 
12.32 
12.50 
12.60 
12.68 
12.75 
12.88 
12.94 
13.00 
13.12 
13.24 
13.33 
13.42 
13.53 

13.67 

1 

1 

'    39,000 

40,000 
41,000 
42.000 
43,000 
44,000 

45,000 

1 

Bemarka. 


Circumferenoe,  7".80. 


rTentile  strength  =  98.4  pounds  per  thread. 
\ Elongation  =  19  per  cent. 


Parted  one  strand  at  eye  splice. 
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No.  6000. 

8"  Manila  Hawser  (tarred). 

Actual  circnmference  8".5. 

Three  strands;  each  strand  composed  of  a  S-stranded  rope.  The 
ropes  have  36  threads  in  their  strands,  one  strand  of  each  rope  having 
one  or  two  threads  less. 

Total  number  of  threads  in  hawser,  320. 

Lay,  one  turn  in  8". 

Total  length,  290J". 

Gauged  length,  3  feet. 

Weight,  48^  pounds;  weight  per  fathom,  12  pounds. 

Ends  secured  by  taking  two  round  turns  over  8J''  pins  held  against 
turning,  and  ends  cross  seized  to  standing  part  of  hawser. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

Elongation. 

Set. 

Pounds, 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
9,500 
10,000 
9,000 
8,000 
7,000 
6,000 
5.000 
4,000 
3,000 
2,000 
1,000 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,500 
11,000 
11,500 

12,000 
10,000 
8,000 
6,000 
4,000 
2,000 

Inches. 
1.95 
2.26 
2.80 

Inches, 

After  2  minnteB. 
Do. 
Do. 
Do. 
Do. 
Do. 

3.29 
3.62 
8.94 
4.26 
4.52 
4.79« 

5.05 
5.37 
5.51 
5.78 
6.00 
6.21 
6.39 
6.53 
6.70 
6.88 
7.00 
7.04 
7.02 
6.*95 
6.93 
6.84 
6.75 
6.66 
6.46 
6.13 
5.82 

2.51 

5.00 

5.63 
5.87 

6.13 

6.39 

6.60 

6.72 

6.87 

7.02 

7.25 

7.36 

7.47 

7.65 

J         7.86 

\         7.99 

C        7.92 

i         7.90 

C        7.88 

>         7.88 

C        7.75 

I        7.72 

S        7.64 

7.58 

C        7.35 

\         7.32 
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Fo.  6000— Continued. 


Applied 
loads. 


Pounds. 

1,000 

0 
0 
0 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 
13,000 


13,000 
15,000 
17,000 
20,000 
21,000 
22,000 
23,000 
24,00U 
25,000 
26,000 
26,100 


In  ganged  length. 


Elongation. 


Jnehe*. 
7.00 
7.00 


{ 


5.60 
5.60 
5.07 
5.06 
6.58 
6.00 
6.97 
7.02 
7.32 
7.38 
7.65 
7.75 
7.99 
8.11 


8.32 

8.57 

9.05 

9.88 

10.30 

10.51 

10.67 

10.96 

11.30 

11.51 


Set. 


Inchsa. 


5.72 
6.60 
5.11 


Remarka. 


After  2  minntea. 

Do. 
After  15  hours. 

After  2  minutes 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Seising  parted.  Took  off  oroaa  seizing  and  seised  ends  in 
reeular  manner,  with  standing  and  running  parts  paral- 
lel. This  seizing  did  not  hold  so  well  as  the  cross  seising. 
The  hawser  now  secured  with  a  half  hitch  in  each  end,  in 
addition  to  the  two  round  turns  as  used  before.  The  ends 
stopped  back  beyond  the  half  hitches. 


Elone»tion=32.0  per  cent. 

Tensile  strength =81.6  pounds  pet  thread. 


Parted  at  middle  of  length. 
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No,  5922. 

10"  Manila  Ropb. 

Actual  circumference,  11".2. 

Three  strands,  2^7  threads  per  strand. 

Lay,  one  turn  in  8''. 

Total  length,  315''. 

Length  between  eye  splices,  138". 

Gauged  length,  6  feet. 

Weight,  84  pounds;  weight  per  fathom,  19.2  pounds. 


Applied 
loads. 


Poundt. 
0 
1,000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 

10,000 

1,000 
0 
11,000 
12,  000 
13.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30.000 

19,000 

20,  000 

21,  (KM) 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 

1,000 
0 


In  gauged  length. 


ElongatioD. 


Inches. 
0. 

8.57 
4.97 
5.90 
6.53 
7.03 
7.48 
7.93 
8.29 
8.57 
8.90 
9.24 
8.42 


9.42 
9.63 
9.86 
10.03 
10.  35 
10.48 
10.62 
10.84 
11.01 
11.20 
11.50 
11.64 
11.75 
11.95 
12.18 
12.35 
12. 45 
12.58 
12.85 
12.98 

12.87 
12.89 
12.92 
12.95 
12.99 
13.02 
13.05 
13  08 
13.12 
13.18 
13.22 
13.25 
13.30 
13.37 
13.42 
13.50 
13.61 
13.68 
13.77 
18.90 
14.00 
14.11 
12.62 


Set. 


Jneheg. 
0. 


7.11 


11.24 


Kemarks. 


Giroumference,  11".2. 


Circumference,  10".2. 


Circumference,  9".85. 
After  30  minutes. 

Circumference,  10"  .2. 


Bested  3  minutes. 


Circumference,  9"  .86. 


Rested  2  minutes. 

Circumference,  9" .10.    Rested  1  hour,  the  load  falling  in  the 
meantime  to  18,700  pounds. 


Circumference,  8"  .86. 
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No.  5922— Coutinued. 


Applied 
loads. 

In  gauged  length. 

1 

Remarks. 

1 

Elongation. 

Set. 

Pminds. 
40,000 
42,000 
44.000 
46,000 
10,000 
20.000 
30,000 
40,000 
46,000 
48,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,0U0 
68,000 
70,000 
71,700 

Inches. 
14.43 
14.59 
14.67 
14.79 
13.80 
14.10 
14.40 
14.69 
15.00 
15.08 
15.15 
15.23 
15.88 
15.42 
15.55 
15.70 
15.00 
16.00 
16.20 
16.28 
16.45 

Inches. 

r 

Remained  under  load  16  houn. 

Elongation =22.8  i)er  cent. 

Tenaue  strength-  101  pounds  per  thread. 

1 

Parted  one  strand  at  the  eye  splice. 
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No.  5921. 

12"  Manila  Rope. 

Actual  circumference,  13|". 

Three  strands,  329  threads  per^  strand. 

Lay,  one  turn  in  10". 

Total  length,  306". 

Length  between  splices,  126", 

Gauged  length,  6  feet. 

Weight,  112  pounds;  weight  per  fathom,  26.4  pounds. 

The  rope  was  wetted  in  vicinity  of  splices. 


Applied 
loads. 


Pounds. 

0 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

1,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,lD00 

20,000 

1,000 

0 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 

30,000 

24,000 
20,000 
16,000 
12, 000 
8,000 
4,000 

1,000 

4,000 

8,000 

12,000 


In  gauged  leDgth. 


Elongation. 


Inches. 
0. 

3.5 
4.25 
4.81 
5.25 
5.62 
6.98 
6.26 
6.50 
6.71 
6.90 
7.20 
7.40 
6.13 
7.54 
7.71 
8.02 
6.14 
8.20 
8.34 
8.51 
8.60 
7.28 


{ 


6.04 
6.38 
6.88 
7.19 
7.49 
7.75 
7.98 
8.14 
8.37 
8.56 
8.73 
8.90 
8.94 
9.01 
9.10 
9.17 
9.29 
9.37 
9.49 
9.56 
9.68 
9.79 
9.87 
9.81 
9.73 
9.65 
9.48 
9.33 
8.92 
8.19 
8.10 
8.28 
8.63 
8.88 


Snccessive 
elongation. 


Inches. 

0. 

3.5 
.75 
.56 
.44 
.37 
.36 
.28 
.24 
.21 
.10 
.30 
.20 
—1.27 


Set. 


Inches. 
0. 


4.72 


Bemarks. 


Circumference,  13|". 
Circumference,  12". 15. 
Circumference,  11".00. 


Circumference,  11".70. 


Seated  1  minute. 


After  2  minutes. 


Circumference,  11".12. 


After  2  minutes. 


Circumference,  11".40. 
After  1  minute. 


H.  Doc.  373 ^28 
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No.  5921 — Continued. 


Applied, 
loads. 


Poundg. 
16,000 
000 


20 
24 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43, 
44 
45 
46 
47, 
48 
49 
50 
51 
52 
53 
54 
56 
58 
60 
62 
50 
40. 
30 
20 
10 
2 
1 

1 
2 
10 
20 
30 
40 
50 
60 
62 
64 
66 
68 
70 
74 
77 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
OOd 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
0 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
300 


In  gauged  length. 


Elongation. 


Jnehet. 
9.14 
9.30 
9.55 
0.89 
9.08 
10.06 
10.12 
10.21 
10.29 
10.48 
10.55 
10.66 
10. 7.1 
10.85 
10.93 
10.98 
11.04 
11.16 
11.20 
11.24 
11.31 
11.36 
11.51 
11.58 
11.68 
11.79 
11.82 
11.91 
12.00 
12.08 
12.23 
12.34 
12.24 
12.09 
11.99 
11.79 
11.45 
10.57 
10.20 


8.89 
9.20 
10.25 
10.82 
11.23 
11.61 
11.95 
12.28 
12.47 
12.  60 
12.70 
12.78 
12.88 
13.10 


Successive 
elongation. 


Set. 


Inehfi. 


Inehet. 


8.50 


4 

1 

I 


Bemarka. 


Circumference,  10*'.60. 
Rested  3  minutes. 


3 


£Ionffation= 18.2  per  cent. 

Tensile  strength =78.3  pounds  per  thraad. 


Parted  one  strand  at  eye  splice. 


.•I  I 
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No.  5921a. 

A  new  eye  was  spliced  in  the  fractured  end,  splices  thoronghly  wetted, 
and  rope  again  tested. 
Tensile  strength,  79,200  pounds=80.2  pounds  per  thread. 
Parted  one  straud  at  middle  of  length. 

TABULATION  OF  CORDAGE  FROM  THE  8EWALL  .}-  DAY  CORDAGE 

COMPANY, 


No.  of 
test. 


0001 

e002 

6003 
6004 
5999 

6923 

6000 

G922 

5921 
S921a 


Kind  of  rope. 


4"  hemp  rope... 

6"  hemp  rope. . . 

4"maDilarope.. 
6"  manilarope.. 
6"  manila  haw- 
ser. 
8"  manilarope.. 

8"  manila  haw- 
ser, tarred. 
10"  manila  rope 

12"  manilarope. 
do 


Actual 
oircuro- 
ference. 

Strands. 

j 

1 

Inches, 

4 

Bi 

4 

I 

3 
8 
3 

9.45 

3 

8.5 

8 

11.2 

3 

13| 

i       » 

Threads  ^••^'  j  Weight 


per 
strand. 


29 

70 

41 
89 
84  : 
I 
165  ' 

I 
107  ! 

237 

329 


turn 
in. 

InM. 
H 

6 

7 

8 

8 

10 


per 
fathom. 


Pound*. 
3.5 

8.7 

3 

6.2 

7.2 

12.7 

12 

19.2  , 

36.4 


Pounds. 
8,520 

16,500 

16,890 
28,700 
14,980 

45,000 

26.100 

71,700 

77.300 
79,200 


Pound*. 
73.4 

59 

137 
107.5 
50 

96.4 

81.6 

101 

78.3 
80.2 


Parted. 


One  strand  at 
splice. 
Do. 

Do. 
Do. 
One  strand  at 

hitch. 
One  straud  at 

splice. 
At  middle  of 

len^rth. 

One  strand  at 

splice. 

Do. 

At  middle  of 

length. 


TESTS  OF  HEMP  AHD  MAVHA  CORDAGE  FOE  UHITED  STATES 
LIGHT-HOUSE  IHSPECTOE,  THIED  DISTEIGT. 

Samples  3  feet  long  each,  except  the  4J"  to  7"  ropes  which  were  6 
feet  loDg. 
Secured  in  testing  machine  by  eye  splices  at  the  ends. 


No. 
of    Marks, 
test.  > 

I 


5792  A 

5793  B 

5794  0 


5795 
5796 
5797 

5798 
5799 
5800 

5801 
5802 
5803 

5804 
5805 
5806 

5807 
5808 
5809 


A 
B 
C 

A 
B 
C 

A 
B 
C 

A 

B 
C 

A 
B 
C 


Kind  of  rope< 


6-thread  manila. . . 

....do 

....do 

9-thread  manila. . . 

....do 

....do 

12- thread  manila. . 

....do 

do -.. 

15-throad  manila. . 

....do 

....do 

18- thread  manUa. . 

....do 

....do 

21-thread  manila. . 

....do 

....do 


Act- 
ual 
dr- 
eam- 
fer- 
ence. 


Ins. 
3 


\ 


ii 

I 


Threads 

strands. 

I>er 

strand. 

8 

2 

3 

2 

3 

2 

3 

3 

3 

3 

3 

3 

3 

4 

3 

4 

3 

4 

3 

5 

3 

5 

3 

5 

3 

6 

3 

6 

8 

6 

8 

7 

8 

7 

8 

7 

one 

tarn 

in. 


Tensile 
strength. 


In*.  Pound*. 
I  858 

{  704 

725 


1 

lA 
lA 

Ik 

lA 

lA 
l| 


1,193 
1,072 
1,320 

1,860 
1,535 
1,676 

2,010 
1,985 
2,228 

2,492 
2,204 
2,265 

2,710 
2,715 
2,690 


Parted. 


One  strand  at  splice. 
Two  strands4"  from  splice. 
One  strand  at  splice. 

Do. 
One  strand  6"  from  splice. 
One  strand  at  splice. 

Do. 
One  strand  2"  ttova  splice. 
One  strand  at  splice. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
One  strand  7"  firom  splioe. 
One  strand  at  splioe. 
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OOBDAGE. 


Teste  of  hemp  and  manila  cordage  for  United  States  light-house  inepeotOTy  third  disiric^^ 

Continued. 


No. 

of 

test. 


5810 
5811 

5812 
5813 

5814 
5816 
5816 

5817 
5818 
5819 

5820 
5821 
5822 

5823 
5824 
5825 

5826 
5827 
5828 

5829 
5830 
5831 

5832 
5833 
5834 

58:^5 
5836 
5837 

5838 
5839 
5840 

6841 
5842 
5843 

5844 
5845 

6846 
5847 

5848 
5849 

5850 
5851 

6852 
5853 

6854 
5865 

690  L 
6902 
6903 
6904 
5905 
5906 


Marks. 


A. 
B 

A 
B 

A 
B 
C 

A 
fi 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 

C 

A 
B 
C 

A 

B 

C 

A 
B 
C 

A 
B 
C 

A 

C 

A 
C 

A 

C 

A 

c 

A 
C 

A 

C 


Kind  of  rope. 


1"  maniU. 
do.... 


li"maniU. 
....do 


2"  manila. 

do.... 

do.... 


2h"  manila. 

do 

do 


3"  manila. 

do.... 

do.... 


3|"  manila. 

do 

do 


4"  manila. 

do.... 

do.... 


4^"  manila. 

do 

do 


6"  manila. 

do.... 

do.... 


5i"  manila. 

do 

do 


6"  manila. 

do.... 

do.... 


7"  manila. 

do.... 

do.... 


14"  tarred  hemp.. 
do , 


2"  tarred  hemp... 
do 


2^"  tarred  hemp. 
do 


3"  tarred  hemp. 
do 


31"  tarred  hemp. 
.....do 


4"  tarred  hemp. 
do 


4"  Russia  hemp... 
8^"  Russia  hemp.. 
3"  Russia  hemp... 
2^"  Russia  hemp.. 
2"  Russia  hemp... 
1}"  Russia  hemp.. 


Act- 
ual 

cir. 

cum- 

fer 

strands. 

ence. 
Int. 

it 

3 
3 

11, 

3 
3 

2 

IS 

3 
3 
3 

1 

8 
3 
3 

1*4 

3i 

3 
8 
3 

k 

3 
3 
8 

if 

3 
3 
3 

3 
3 
3 

6 

3 
3 
3 

1 

3 
8 
8 

? 

7 

3 
3 
3 

i 

3 
3 
3 

}{» 

3 
3 

i*A 

3 
4 

'A 

3 

4 

^ 

3 
4 

w 

8 
4 

t 

3 
4 

4i 
3 
8 
2 

n 

3 
3 
3 
3 
8 
3 

Threads 

per 
strand. 


7 
8 

11 
18 
10 

16 
18 
17 

22 
25 

23 

28 
29 
31 

85 

37 
40 

51 
42 
54 

82 
64 
67 

75 
62 
62 

90 
77 
94 

120 
111 
112 

7 
6 

14 

7 

20 
10 

28 
17 

36 
23 

45 
32 

70 
51 
39 
25 
18 
10 


Lay, 

one 

turn 

in. 


Int. 
3  I    1 
3  ,    1 


It 


2A 

2; 


i 


2A 
2A 

f 

H 
8A 

^ 


5 
6 

H 

6 

Ik 

1! 

2i 

2 

2J 

m 

3 
3A 

8i 
3* 

H 
2 


Tensile 
strength 


Pound*. 
1,298 
1.042 

2,841 
8,296 

4,248 
4.760 
4,880 

7,886 
6,980 
6,640 

10,200 
10,360 
11,065 

13, 610 
12,175 
12,920 

14,920 
16, 170 
14,710 

21,750 
19,140 
21,200 

27,520 
25,400 
24,520 

27,750 
31,700 
27,250 

84,800 
31,780 
31,060 

68,700 
b8,760 
34,900 

2,614 
1,918 

2,995 
2,640 

4,346 
3,225 

5,587 
4,608 

7,480 
7,360 

8,540 
8,742 

15,020 
10,400 
9,720 
5,490 
3,980 
2,460 


Parted. 


One  strand  at  splice. 
Do. 


One  strand 
One  strand 

One  strand 

Do. 
One  strand 

One  strand 

Do. 
One  strand 

One  strand 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Dot 

Do. 
Do. 
Do. 

Do. 

Do. 

One  strand 

One  strand 
Do. 
Do. 

One  strand 
One  strand 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Da 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Da 


at  middle. 
8"  from  splice. 

at  splice. 

d"  from  splice. 

at  splice. 

at  middle. 

at  splice. 


2"  fhmi  splice, 
at  splice. 


2"  from  splice 
at  splice. 


ENDURANCE  OF  ROTATING  SHAFTS 


FROM 


GOLD-ROLLED  AiTD  GOLD-DRAWN  STEEL 
BARS;  ALSO  HOT-ROLLED  STEEL  BARS. 
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EHSnSANCE  OF  BOTATDSTO  SHAFTS. 

Tests  on  the  endurance  of  metals  to  repeated  stresses  under  the  con- 
ditions of  rotating  shafts  transversely  loaded  are  continued  from  pre- 
vious years. 

The  present  report  contains  the  results  with  cold-rolled,  steel  shafts 
which  were  run  under  different  fiber  stresses.  A  part  of  the  number 
were  run  until  rupture  of  the  metal  was  reached,  while  the  rotating  tests 
of  other  bars  were  discontinued  before  rupture  in  this  way,  the  shafts 
removed  from  the  apparatus  and  annular  tensile  specimens  taken  out 
and  subsequently  tested.  This  was  done  to  ascertain  what  effect  the 
previous  repeated  stresses  had  produced  on  the  tensile  strength  of  the 
metals.  Specimens  from  the  middle  of  the  length  of  the  shafts,  where 
the  fiber  stresses  reached  their  maximum  and  from  one  end  where  the 
metal  was  unaffected  during  the  rotating  test,  were  taken. 

Shafts  loaded  on  a  single  bearing  at  the  middle  of  their  length  received 
the  load  on  a  loose  ring  having  a  length  of  one-half  inch  on  the  shaft. 
Those  with  double  bearings  at  the  middle  received  the  loads  on  two 
bearings,  each  one-half  inch  long  and  spaced  4  inches  from  center  to 
center. 

The  double  bearings  are  used  to  obtain  a  section  uniformly  strained 
along  the  length  of  the  shaft,  and  there  is  opportunity  for  the  shaft  to 
rupture  within  the  section  under  maximum  stress  without  fracturing 
necessarily  directly  under  the  bearings. 

Furthermore,  when  examining  the  effect  of  repeated  stresses  on  the 
tensile  strength  of  the  metal,  by  means  of  the  annular  type  of  speci- 
men, the  chambered  part  of  the  specimen  may  be  given  a  cylindrical 
bore  for  a  length  suflficient  to  observe  the  clastic  limit  and  elongation 
prior  to  rupture,  on  that  part  of  the  metal  between  the  double  bearings. 

There  were  annealed  shafts  of  cold-rolled  and  cold-drawn  steel.  The 
endurance  of  the  metal  appeared  to  diminish  as  higher  annealing  tem- 
peratures were  employed,  although  a  notable  exception  was  found  in 
cold-drawn  bar  No.  186,  not  annealed,  which  ruptured  with  a  lower 
number  of  rotations  than  companion  bars  which  had  been  annealed. 

In  this  report  are  some  bars  of  a  new  lot  of  Gautier  steel,  represent- 
ing metal  in  several  grades,  having  in  the  different  bars  a  range  of  car- 
bon from  0.15  to  1.09  per  cent.  The  bars  were  finished  in  the  hot  rolls 
IJ  inches  diameter,  and  are  turned  down  to  1  inch  diameter  for  these 
tests. 

The  first  series  of  tests  with  these  bars  was  made  under  a  fiber  stress 
of  60,000  pounds  per  square  inch. 

Eunning  under  this  fiber  stress  at  a  speed  of  400  rotations  per  min- 
ute caused  the  bars  to  acquire  an  increased  temperature,  which  in  the 
hottest  bar  readied  472o  F. 

One  bar  of  each  grade  of  steel  was  thus  allowed  to  reach  the  maxi- 
mum  temperature  which  the  conditions  of  the  test  permitted,  and 
continued  to  be  run  until  rupture. 

Dux)licate  specimens  were  kept  near  atmospheric  temperature  by 
means  of  a  stream  of  cold  water  played  ui>on  the  specimen  with  a  hose, 
the  specimen  not  at  anytime  during  the  test  being  allowed  to  acquire  a 
temperature  above  110°  F. 
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A  remarkable  difference  exists  between  the  endurance  of  the  hot 
and  the  cold  bars,  Tfhich  is  shown  in  the  following  table: 


Total  nuinl>er  of  rota- 

tions. 

Carbon. 

Hot  bars. 

Cold  bam. 

Per  cent. 

0.15 

85,200 

4,350 

.17 

32. 300 

3,950 

.34 

127,  700 

11,600 

.56 

111,800 

11,950 

.73 

218, 500 

34,900 

.82 

148.200 

42,000 

1.09 

99,200 

23,000 

The  temperature  of  the  hot  bars  did  not  remain  constant  during  the 
tests,  and  it  was  not  attempted  to  regulate  or  control  the  same. 

The  fluctuations  in  temperature  were  attributed  to  variations  in  the 
molecular  friction  of  the  metal  in  cases  where  the  speed  of  rotation  con- 
tinued without  interruption,  and  the  lubrications  of  the  bearings  under- 
went no  known  change  of  condition. 

When  a  shaft  was  first  loaded  the  resistance  against  rotation  was 
decidedly  greater  than  its  subsequent  resistance,  and  in  some  cases  the 
belt  power  of  the  rotating  apparatus  was  insufficient  to  drive  the  shaft 
under  full  load,  at  the  commencement  of  the  test. 

A  gradual  application  of  the  load,  however,  enabled  the  resistance 
to  be  overcome,  and  after  a  few  hundred  rotations  it  was  so  far  dimin- 
ished that  the  belt  was  enabled  to  do  the  work  thereafter. 

This  describes  the  behavior  of  several  shafts,  but  in  order  to  explain 
more  fully  the  phenomena,  it  will  be  necessary  to  measure  the  power 
actually  used  in  driving  the  shafts,  accompanied  by  the  thermometric 
observations  of  the  part  of  the  shafts  receiving  the  maximum  stresses. 

Following  the  report  of  the  rotating  shafts  are  the  results  of  tension 
specimens  taken  from  ruptured  and  unruptured  shafts. 

These  specimens  are  annular  in  form,  in  order  to  test  only  the  outside 
metal  of  tbe  shafts,  or  that  part  which  has  been  subjected  to  overloads, 
.provided  the  specimen  was  that  taken  from  the  middle  of  the  shaft. 
Specimens  from  the  outer  end  of  the  shafts  were  given  the  same  form 
for  direct  comparison  of  results. 

The  results  of  the  tensile  tests  show  in  three  instances,  endurance 
barsNos.  166, 167,  and  169,  a  large  apparent  reduction  in  the  strength 
of  the  middle  specimen  over  the  end  one,  but  the  appearance  of  the 
fractures  indicated  that  incipient  rupture  had  begun  in  the  endurance 
te«t«,  and  that  minute  fractures  existed  in  the  metal  at  the  commence- 
ment of  the  tensile  tests. 

With  specimens  from  endurance  bar  J^o.  182  there  was  a  large  appar- 
ent gain  in  the  middle  specimen  over  the  end  one. 

The  high  annealing  temperature  to  which  this  bar  was  exposed  before 
the  endurance  test  began  appeared  to  have  lowered  the  elastic  limit 
and  the  tensile  strength,  but  the  middle  section  was  restored  to  a  higher 
tensile  strength. 

If  the  restoration  was  the  direct  result  of  the  endurance  test,  the 
explanation  is  not  inconsistent  with  observed  facts  in  other  tests. 

In  the  other  tests  the  gain  or  loss  of  the  middle  specimen  fell  within 
limits  attributable  to  the  variations  in  the  original  strength  of  the  metaL 
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No.  176. 

Cold- Rolled  Steel. 

Diameter  1".    Speed  of  rotatiou,  400  jyer  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Haxi- 
mnm 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tion f). 

Inch. 
.0253 
.0256 
.0256 

.0256 
.0255 
.0257 

Seta. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
h 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Inch. 
.2010 
.1990 
.2001 

.2011 
.1999 
.2002 

Pounds. 
35,000 

0 

10,000 
1,550,310 

0 

10,000 
1.560,310 

Inch. 
.2012 
.2000 
.2004 

.2014 
.2002 
.2004 

Inch. 
.1757 
.1743 
.1745 

.1755 
.1744 
.1745 

Inch. 
.0002 
.0001 
.0003 

.0003 
.0008 
.0002 

Bar  raptured. 

1 

No.  177. 

Cold-Rolled  Steel. 

Diameter,  1".     Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings.  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Ifumber  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Inch. 
.0002 
.0003 
.0003 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pottndt. 
85,000 

0 

0 

Inch. 
.1998 
.1999 
.2014 

Inch. 
.1740 
.1740 
.1756 

Inch. 
.1996 
.1996 
.2011 

Inch. 
.0256 
.0256 
.0255 

10,000 

10,000 

a 
b 
e 

.1901 
.1991 
.2007 

.1732 
.1734 
.1749 

.1090 
.1990 
.2005 

.02a8 
.0256 
.0256 

.0001 
.0001 
.0002 

400,000 

500,000 

a 
b 

e 

.1900 
.1998 
.2014 

.1738 
.1738 
.1754 

.1994 
.1995 
.2011 

.0250 
.0267 
.0257 

.0002 
.0003 
.0003 

500,000 

1,000,000 

a 
b 

e 

.1990 
.2001 
.2015 

.1741 
.1742 
.1767 

.1996 
.1998 
.2013 

.0257 
.0256 
.0256 

.0001 
.0003 
.0002 

500,000 

1,500,000 

a 
b 
e 

.2001 
.2001 
.2014 

.1741 
.1740 
.1755 

.1990 
.1908 
.2011 

.0258 
.0258 
.0256 

.0002 
.0003 
.0003 

500,000 

2,000,000 

a 
b 
e 

.1999 
.2000 
.2016 

.1741 
.1741 
.1757 

.1008 
.1098 
.2014 

.0257 
.0257 
.0257 

.0001 
.0002 
.0002 

500,000 

2,500,000 

a 

ft 
e 

.1909 
.2001 
.2017 

.1740 
.1742 
.1757 

.1990 
.2014 

.0258 
.0257 
.0267 

.0001 
.0002 
.0003 

500,000 

3,000,000 

a 
b 
e 

.2000 
.2002 
.2018 

.1745 
.1744 
.1761 

.1008 
.1999 
.2015 

.0253 
.0255 
.026i 

.0002 
.0003 
.0008 

500,000 

3,500,000 

a 
b 
e 

.2000 
.2004 
.2018 

.1743 
.1745 
.1760 

.1900 
.2000 
.2015 

.0256 
.0255 
.0255 

.0001 
.0004 
.0003 

329,400 

8,829,400 

Bar   ruptured  2" 
from  middle  bear- 
ing. 
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No.  178. 

Cold-Rolled  Steel. 

Diameter,  1".     Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


H«xi- 

ninm 

fiber 

strefls 

Number  of  rotationn. 

Mir 

rometer  readings 
flection. 

for  de- 

Deflec- 
tions. 

Sets. 

Kemarks. 

1 

per 

square 

iuch. 

Snoces- 
sive. 

Total. 

On 
line. 

a 
b 
e 

Un. 
loaded. 

Ix>aded. 

Un- 
loaded. 

Pound*. 
35,000 

0 

0 

Inch. 
.1995 
.2021 
.2015 

Inch. 
.1737 
.1763 
.1758 

Inch. 
.1994 
.2019 
.2014 

Ineh. 
.0257 
.0256 
.0256 

Inch. 
.0001 
.0002 
.0001 

, 

10,000 

10,000 

a 
b 
e 

.1995 
.2021 
.  2010 

.1738 
.1763 
.1758 

.1995 
.2020 
.2014 

.0257 
.0257 
.0256 

0. 
.0001 
.0002 

490,000 

500,000 

a 
b 
e 

.1996 
.2020 
.2016 

.1742 
.1765 
.1761 

.1995 
.  2019 
.  2014 

.0253 
.0254 
.0253 

.0001 
.0001 
.0002 

500,000 

1,000,000 

a 
b 
e 

.1908 
.2021 
.2018 

.1741 
.1766 
.  1762 

.1996 
.2020 
.  2017 

.0255 
.0254 
.0255 

.0002 
.0001 
.0001 

500, 000     1, 500, 000 

a 
b 

c 

.1998 
.2021 
.2018 

.1741 
.1766 
.1760 

.1996 
.2020 
.2016 

.0?55 
.  0254 
.0256 

.0002 
.0001 
.0002 

510, 000 

2, 010, 000 

a 
b 
e 

.1998 
.2021 
.2018 

.1742 
.1766 
.1760 

.1990 
.2020 
.2016 

.0254 
.0254 
.0256 

.0002 
.0001 
.0002 

• 

491,000 

2,501,000 

a 
b 
e 

.1998 
.2020 
.2018 

.1745 
.1786 
.1761 

.1996 
.2019 
.2015 

.0251 
.02.'>3 
,0254 

.0002 
.0001 
.0003 

499,000 

3,  000, 000 

% 

e 

.1997 
.2020 
.2018 

.1742 
.1786 
.1761 

.1996 
.2019 
.2016 

.0264 
.0253 
.0256 

.0001 
.0001 
.0002 

500,000 

3, 500, 000 

a 
b 
e 

.1997 
.2021 
.2018 

.1740 
.1765 
.1761 

.1996 
.2019 
.2015 

.0256 
.0254 
.0254 

.0001 
.0002 
.0003 

500,000 

4, 000, 000 

a 
b 
c 

.1997 
.2021 
.2020 

.1742 
.1765 
.1764 

.1997 
.2019 
.2019 

.0255 
.0254 
.0255 

0. 
.0002 
.0001 

« 

500,000 

4,500,000 

a 
b 
e 

.1997 
.2021 
.2019 

.1740 
.1764 
.1761 

.1996 
.2019 
.2015 

.0256 
.0265 
.0254 

.0001 
.0002 
.0004 

1 

500,000 
2,598,640 

5, 000, 000 
7.598,540 

a 
b 

0 

.1998 
.  2021 
.2020 

.1740 
.1765 
.1761 

.1997 
.2020 
.2017 

.0257 
.0255 
.0256 

.0001 
.0001 
.0003 

Middle  bearing  cut- 

tinjr. 
Bar  ruptured. 
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No.  185. 

OOLD-KOLLED   STEEL. 

Annealed  at  an  estimated  temperature  of  1,783^  F. 
Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33", 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Nnmber  of  rotations. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Sets. 

• 

Remarks. 

Succes- 
sive. 

ToUL 

On 
line. 

c 

Un- 
loaded. 

Inch. 
.1993 
.1993 
.1997 

Loaded. 

Un- 
loaded. 

Pwmdt. 
4U,000 

0 

0 

Inch. 
.1699 
.1700 
.1701 

Inch 
.1992 
.1905 
2001 

Jneh. 
.0293 
.0295 
.0300 

Inch. 

.0001 
-.0002 
-.0004 

5,000 

5,000 

a 
b 

e 

.2009 
.2010 
.2015 

.1707 
.1709 
.1719 

.2005 
.2008 
.2015 

.0298 
.0299 
.0296 

.0004 
.0002 
0. 

5,000 

10,000 

a 
b 

c 

.2006 
.2010 
.2016 

.1709 
.1710 
.1718 

.2005 
.2008 
.2015 

.0296 
.0208 
.0297 

.0001 
.0002 
.0001 

40,000 

50,000 

a 
b 
e 

.2006 
.2010 
.2017 

.1710 
.1708 
.1717 

.2005 
.2007 
.2014 

.0295 
.0299 
.0297 

.0001 
.0003 
.0003 

51,000 

101,000 

a 
b 
e 

.2009 
.2009 
.2018 

.1710 
.1709 
.1719 

.2005 
.2007 
.2017 

.0295 
.0298 
.0298 

.0004 
.0002 
.0001 

53,000 

154,000 

a 
b 
e 

.2006 
.2009 
.2019 

.1712 
.1710 
.1718 

.2006 
.2007 
.2017 

.0294 
.0297 
.0299 

.0002 
.0002 
.0002 

56,000 

210,000 

a 
b 
e 

.2008 
.2000 
.2018 

.1710 

. . 1710 

.1717 

.2006 
.2008 
.2016 

.0296 
.0298 
.0299 

.0002 
.0001 
.0002 

28,880 

238,880 

Bar  ruptnred  3" 
from  center  at  a 
small  drilled  hole 
defining  the  6" 
gaueed  section 
used  in  determin- 
ing the  annealing 
temperature. 
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No.  170. 
COLD-ROLLBD   STBEL. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings^  33". 
Deflections  measured  on  chord  of  10''. 


Maxi- 
mum 
fiber 
streBS 
>   per 
square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Kemarks. 

Succes- 
sive. 

Totol. 

On 
line. 

a 
b 

0 

a 
b 
e 

Un- 
loaded. 

Ijoaded. 

Un- 
loaded. 

Pounds. 
45,000 

0 

10,000 
142,580 

0 

10,000 
152, 580 

Ineh. 
.2006 
.1995 
.1995 

.2008 
.1995 
.1996 

Ineh. 
.1675 
.1664 
.1665 

.1675 
.1663 
.1664 

Ineh. 
.2004 
.1992 
.1993 

.2004 
.1990 
.1994 

Ineh. 
.0329 
.0328 
.0328 

.0329 
.0327 
.0380 

Ineh. 
.0002 
.0003 
.0002 

.0004 
.0005 
.0002 

Bar  raptured. 

Ko.  171. 

COLD-BOLLED   STEEL. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflection  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Succes- 
sive. 

0 

10,000 
141,000 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Ineh. 
.2016 
.2011 
.2020 

.2014 
.2011 
.2022 

Loaded. 

Un- 
loaded. 

Pounds. 
45,000 

0 

10,000 
151,000 

Ineh. 
.1686 
.1680 
.1687 

.1685 
.1678 
.1689 

Ineh. 
.2014 
.2009 
.2017 

.2014 
.2009 
.2020 

Ineh. 
.0328 
.0329 
.0330 

.0329 
.0331 
.0331 

Ineh. 
.0002 
.0002 
.0003 

0. 
.0002 
.0002 

Bar  ruptured. 
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No.  172. 

Cold-Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  miuute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
tlber 
stress 

per 

square 

inch. 


Number  of  rotAtions. 


Suoces- 
sive. 


Pound*. 
45,000 


10,000 


40,200 


Micrometer  readings  for  de- 
flections. 


Total. 


10,000 


50,200 


On 

Un- 

lino. 

loaded. 

Inch. 

a 

.1997 

b 

.2000 

e 

.2007 

a 

.1997 

b 

.2010 

e 

.2009 

a 

.1908 

b 

.2007 

e 

.2009 

^»^«^-  loSded. 


.;  Defleo- 
i  tions. 


Ineh. 
.1666 
.1676 
.1670 

.1666 
.1676 
.1678 

.1665 
.1678 
.1678 


Ineh. 
.1995 
.2006 
.2005 

.1994 
.2006 
.2005 

.1995 
.2005 
.2005 


Inch, 
.0329 
.0330 
.0329 

.0328 
.0330 
.0327 

.0330 

.0327  ; 

.0327 


Sets. 


Ineh. 
.0002 
.0003 
.0002 

.0003 
.0004 
.0004 

.0003 
.0003 
.0004 


Semarks 


Test  discontinued. 


No.  173. 
Cold  EoLLED  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stresB 
per 

square 
inch. 


Number  of  rotations. 


Pounds. 
46,000 


13,400 


50,000 


Micrometer  readings 

for  de- 

flections. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Ineh. 

Ineh. 

Ineh. 

a 

.2000 

.1870 

.1998 

b 

.2005 

.1673 

.2002 

0 

.2032 

.1600 

.2028 

a 

.2002 

.1670 

.1999 

b 

.2005 

.1672 

.2003 

e 

.2034 

.1701 

.2031 

a 

.1999 

.1668 

.1997 

b 

.2004 

.1674 

.2002 

e 

.2034 

.1701 

.2030 

Deflec- 
tions. 


Inch.  Ineh. 

.0328  .0002 

.  0329  .  0003 

.0329  ;  .0004 

.0329  .0008 

.0331  I  .0002 

.0330  .0003 


0329 
0328 
0320 


.0002 
.0002 
.0004 


Remarks. 


Test  discontinued. 


446 


ENDURANCE  OF  ROTATING  SHAFTS. 


No.  174. 
OOLD-ROLLED  StEEL. 

Diameter,  V\    Speed  of  rotation,  400  per  rniuute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 

sqaare 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Beflec- 
lions. 

SeU. 

Bemarks. 

Snooes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

a 
b 
e 

TTn- 
loaded. 

^o«i«l-  loSid. 

Pounds. 
45, 000 

0 

10,000 
40,000 

0 

10,000 
50,000 

Inch. 
.2009 
.2008 
.2016 

.2010 
.2009 
.2024 

.2006 
.2010 
.2020 

Inch. 
.1680 
.1674 
.1685 

.1678 
.1676 
.16S»0 

.1675 
.1678 
.1684 

IneK 
.2007 
.2005 
.2015 

.2008 
.2006 
.2020 

.2006 
.2005 
.2015 

Inch. 
.0327 
.0331 
.0330 

.0330 
.0330 
.0330 

.0331 
.0327 
.0331 

IneK. 
.0002 
.0003 
.0001 

.0002 
.0003 
.0004 

0. 
.0005 
.0005 

Test  discontinued. 

No.  175. 

OOLD-EOLLED   SXEEL. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  10". 


MaTi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Bemarks. 

Suooes- 
sive. 

Total. 

On 
line. 

a 
b 
c 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounda. 
46,000 

0 

10,000 
40,000 

0 

10,000 
50,000 

Inch. 
.2014 
.2004 
.2009 

.2013 
.2002 
.2000 

.2011 
.2002 
.2011 

Inch. 
.1682 
.1671 
.1678 

.1679 
.1669 
.1677 

.1681 
.1670 
.1678 

Inch. 
.2011 
.2001 
.2007 

.2010 
.2000 
.2006 

.2010 
.1999 
.2007 

Inch. 
.0329 
.0330 
.0329 

.0331 
.0331 
.0328 

.0329 
.0329 
.0329 

Inch. 
.0003 
.0003 
.0002 

.0003 
.0002 
.0004 

.0001 
.0003 
.0004 

Test  discontinued. 
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]^o.  161. 

Cold-Rolled  Steel. 

Diameter,  1".     Speed  of  rotation,  400  i>er  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 

mam 

fiber 

stress 

per 

sqaare 

inch. 

Number  of  rotAtions. 

Micrometer  readings 
flections. 

for  de- 

Vn- 
loaded. 

Defl  c- 

CJ^i.- 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

tions.  !    '^'"*- 

Pounds. 
55,000 

0 

10,000 
93,340 

0 

10,000 
103,340 

Inch. 
.2006 
.2018 
.2010 

.2002 
.2022 
.2018 

Inch. 
.1602 
.1610 
.1605 

.1500 
.1595 
.1599 

Inch, 
.2005 
.  2012 
.2000 

.1999 
.2002 
.2007 

Inch. 
.0403 
.0402 
.0404 

.0409 
.0407 
.0408 

Ineh. 
.0001 
.0006 
.0001 

.0003 
.0020 
.0011 

Bar  mptnred. 

1 

t 

No.  162. 

Cold-Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 

square 

incL. 

Number  of  rotations. 

Micrometer  readings  for  de* 
flections. 

Deflec- 

Sets. 

Kemarks. 

Succes- 
sive. 

ToUl. 

On 

lino. 

1 
loaded.  ^^'*«*^"^-, loaded. 

tions. 

Pounds. 
56,000 

0 

10,000 
42,400 

0 

10,000 
52, 400 

a 
b 

a 
b 
c 

Inch.   1    Inch. 
.  1999         .  1592 
.  1998         .  1591 
.2017         .1611 

1 

.2014        .1580 
.2008  '      .1584 
.  2024         .  1600 

Inch. 
.1997 
.1995 
.2015 

.1980 
.1987 
.2004 

Inch. 
.0405 
.0404 
.0404 

.0403 
.0403 
.0404 

Inch. 
.0002 
.0003 
.0002 

.0025 
.0021 
.0020 

Bar  ruptured. 

1 

.....•.., .     .-     - 
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No.  163. 
GOLD-EOLLED  STEEL. 

Diameter,  1'^    Speed  of  rotation,  400  per  minate. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


Maxi- 

mam 

fiber 

stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
fiecUons. 

Deflec- 
tions. 

Jneh. 

.0405 
.0403 
.0407 

.0405 
.0407 
.0406 

SeU. 

Remarks. 

Sucoes- 
sive. 

Total. 

On 
line. 

a 

b 
e 

a 
b 
e 

rn- 

loaded. 

I..oaded. 

Jneh. 
.1602 
.1584 
.1613 

.1600 
.1563 
.1610 

rn. 

load«Hl. 

P<ntnd9. 
55, 000 

0 

10,000 
67.500 

0 

10,000 
77,600 

Inch. 
.2008 
.1992 
.2022 

.2015 
.1979 
.2036 

Inch. 
.2007 
.1087 
.2020 

.2005 
.1970 
.2016 

Jneh. 
.0001 
.0005 
.0002 

.0010 
.0009 
.0020 

Bar  ruptured. 

"     '   "  1 

No.  165. 

Cold-Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Mici 

On 
line. 

rometer  readings  for  de- 
fiections. 

Deflec- 
tions. 

SeU. 

Komarks. 

Succes- 
sive. 

Total. 

0 

10,000 
48,100 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
55,000 

0 
10,000 
38,100 

a 
b 
e 

a 
b 
c 

Inch. 
.1988 
.2040 
.2006 

.1973 
.2057 
.2015 

Jfieh. 
.1579 
.1632 
.1598 

.1564 
.1619 
.1585 

Jneh. 
.1985 
.2037 
.2003 

.1970 
.2028 
.1991 

Jneh. 
.0406 
.0405 
.0405 

.0400 
.0409 
.0406 

Jneh. 
.0003 
.0003 
.0003 

.0003 
.0029 
.0024 

Bar  ruptured. 

,.  ■  ,       I  «       .  • 
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No.  164. 

Cold-Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  miuiite. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Inch. 
.0404 
.0407 
.0409 

.0410 
.0407 
.0410 

.0407 
.04C6 
.0407 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

a 
b 
e 

loSfed.   I^*d»d. 

1 

Un- 
loaded. 

Pound*. 
55,000 

0 

10,000 
40,000 

0 

10,000 
50,000 

Inch. 
.2007 
.2006 
.2001 

.2000 
.2005 
.2018 

.2056 
.2040 
.1987 

Inch. 
.1601 
.1597 
.1590 

.1590 
.1583 
.1580 

.1606 
.1600 
.1559 

Inch. 
.2005 
.2004 
.1990 

.2000 
.1990 
.1990 

.2013 
.2006 
.1966 

Itieh. 
.0002 
.0002 
.0002 

0. 
.0015 
.0028 

.0043 
.0034 
.0021 

Test  discontinued. 

No.  166. 

Cold-Rolled  Steel. 

Diameter,  V,    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Inch. 
.0403 
.0406 

.0407 

.0407 
.0409 
.0407 

.0409 

.  04U8 
.0408 

Sets. 

Kemarks. 

Succes- 
sive. 

Total. 

On 

line. 

a 
b 
e 

a 
b 

e 

a 
b 
c 

Un- 
loaded. 

Inch. 
.2001 
.2012 
.2021 

.2010 
.2024 
.2027 

.2034 
.2035 
.2010 

Loaded. 

Un- 
loaded. 

Poundt. 
,56,000 

0 

10,000 
40,000 

0 

10,000 
50.000 

Inch. 
.1596 
.1605 
.1613 

.1583 
.1593 
.1604 

.1592 
.1605 
.1585 

Inch. 
.1999 
.2011 
.2020 

.1990 
.2002 
.2011 

.2001 
.2013 
.1093 

Inch. 
.0002 
.0001 
.0001 

.0020 
.0022 
.0016 

.0033 
.  0022 
.0017 

Test  discontinued. 
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No.  167. 

Cold-Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
DejQections  measured  on  chord  of  10". 


Maxi- 
mum 
iiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Jneh. 
.0405 
.0402 
.0403 

.0410 
.0408 
.0406 

.0405 
.0410 
.0406 

Seta. 

Bemarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
55,000 

0 

10,000 
40,000 

0 

10,000 
60,000 

Inch. 
.20U5 
.2004 
.2019 

.2020 

.2013 

2024 

.1988 
.1983 
.2060 

Jneh. 
.1599 
.1599 
.1613 

.1585 
.1586 
.1603 

.1575 
.1560 
.1599 

Ineh. 
.2004 
.2001 
.2016 

.1995 
.1994 
.2009 

.1980 
.1970 
.2005 

Inch. 
.0001 
.0003 
.0003 

.0025 
.0019 
.0015 

.0008 
.0013 
.0055 

Teat  discontinaed. 

No.  168. 

Cold-Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
flber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Eemarka. 

Succes- 
sive. 

Total. 

On 
line. 

a 

b 
e 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
55,000 

0 

10,000 
40,000 

0 

10,000 
50,000 

Ineh. 
.2012 
.2002 
.2003 

.1994 
.2011 
.2015 

.1976 
.2044 
.2020 

Ineh. 
.1605 
.1596 
.  1595 

.1586 
.1586 
.1588 

.1564 
.1583 
.1580 

Ineh. 
.2010 
.1999 
.2000 

.1993 
.1989 
.1994 

.1974 
.1987 
.1988 

Ineh. 
.0405 
.0403 
.0405 

.0407 
.0403 
.0406 

.0410 
.0404 
.0408 

Ineh. 
.0002 
.0003 
.0003 

.0001 
.0022 
.0021 

.0002 
.0057 
.0032 

Test  discontinaed. 
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No.  169. 
Cold- Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minate. 
Length  between  end  bearings,  33". 
Deflections  measured  ou  chord  of  10". 


Maxi- 
in  am 
liber 

atress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings 
flections. 

forde- 

Deflec- 
tione. 

Sots. 

Remarke. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
c 

a 

b 
c 

Un. 
loaded. 

Loaded. 

Un- 
loaded. 

Poundt. 
55,000 

0 

10,000 
40,000 

0 

10,000 
60,000 

Ineh. 
.2017 
.1996 
.2009 

.2023 
.2007 
.2014 

.2040 
.1994 
.2021 

Ineh. 
.1610 
.1590 
.1601 

.1500 
.1581 
.1596 

.1604 
.1670 
.1688 

• 

Inch. 
.2014 
.1904 
.2006 

.2006 
.1986 
.1999 

.2000 
.1976 
.1994 

Ineh. 
.0404 
.0404 
.0404 

.0407 
.0406 
.0404 

.0406 
.0406 
.0406 

Ineh, 
.0008 
.0002 
.0004 

.0017 
.0021 
.0015 

.0040 
.0018 
.0027 

Test  discontinued. 

No.  160. 

Oold-Dbawn  Steel. 

Diameter,  V.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

• 

On 
line. 

a 
b 

0 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

PoundM. 
35,000 

0 

10,000 
690,000 

0 

10,000 
700,000 

Ineh. 
.2021 
.2027 
.2040 

.2028 
.2025 
.2040 

.2020 
.2020 
.2040 

Ineh. 
.1767 
.1768 
.1781 

.1768 
.1760 
.1781 

.1768 
.1770 
.1780 

Ineh. 
.2026 
.2025 
.2039 

.2028 
.2026 
.2030 

.2028 
.2028 
.2039 

Ineh. 
.0250 
.0257 
.0258 

.0260 
.0257 
.0258 

.0260 
.0258 
.0269 

Ineh. 
.0001 
.0002 
.0001 

0. 
-.0001 

+.0001 

.0001 
.0001 
.0001 

Bar  removed   from 
machine. 
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1^0.  165. 

Cold-Drawn  Steel. 

Diameter,  1'^    Speed  of  rotation,  400  x)er  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi. 
mum 

fiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 

Sets. 

Remarks. 

Succes- 
sive. 

ToUl. 

On 
line. 

a 
b 
e 

a 
b 
e 

Un. 
loaded. 

Loaded. 

Un- 
loaded. 

tions. 

Poundi. 
40,000 

0 

10,000 
1, 102, 140 

0 

10,000 
1, 112, 140 

Ineh. 
.2019 
.2030 
.2040 

.2019 
.20.31 
.2041 

Ineh. 
.1722 
.1784 
.1746 

.1722 
.1735 
.1746 

Ineh. 
.2018 
.2029 
.2040 

.2018 
.2030 
.2041 

Ineh. 
.0296 
.0295 
.0295 

.0296 
.0295 
.0295 

Ineh, 
.0001 
.0001 

0. 

.0001 
.0001 
0. 

Bar  raptured. 

! 

No.  166. 

Cold-Drawn  Steel. 

Diameter,  1'^    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10''. 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Seta. 

Hem  arks. 

Sacces- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
40,000 

0 

10. 000 
698,300 

0 

10,000 
706,300 

Ineh. 
.2042 
.2057 
.2061 

.2042 
.2066 
.2060 

Ineh. 
.1744 
.1750 
.1764 

.1743 
.1769 
.1762 

Ineh. 
.2042 
.2066 
.2060 

.2041 
.2056 
.2059 

Ineh. 
.0298 
.0297 
.0206 

.0296 
.0297 
.0297 

Ineh. 

0.    • 
.0001 
.0001 

.0001 
0. 
.0001 

Bar  ruptared. 
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No.  157: 

Cold-Drawn  Steel. 

Diameter,  1''.    Speed  of  rotation,  400  per  minate. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  10'^ 


Maxi- 
mum 
flber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Seta. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Potindt. 
40,000 

0 

io,ooa 

475,280 

0 

10,000 
486,280 

Ineh. 
.2024 
.2021 
.3018 

.2028 
.2021 
.2017 

Ineh. 
.1729 
.1728 

..1724 

.1725 
.1728 
.1722 

Ineh. 
.2022 
.2021 
.2017 

.2022 
.2021 
.2017 

Ineh. 
.0293 
.0293 
.0208 

.0297 
.0205 
.0296 

Ineh. 

.0002 
0. 

.0001 

.0001 
0. 
0. 

Bar  ruptured. 

:So.  158. 

Oold-Dbawn  Steel. 

Diameter,  1'^    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
flber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Sncoes- 
siye. 

Total. 

On 
line. 

a 
b 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
40,000 

0 

10,000 
882,370 

0 

10,000 
872,870 

Ineh. 
.2064 
.2068 
.2047 

.2062 
.2068 
.2048 

Ijuh. 
.1757 
.1768 
.1749 

.1758 
.1780 
.1749 

Ineh. 
.2054 
.2066 
.2048 

.2064 
.2057 
.2046 

Ineh. 
.0297 
.0207 
.0297 

.0296 
.0297 
.0298 

Ineh. 

0. 

.0001 
..0001 

-.0002 
—.0001 
-f.OOOl 

Bar  ruptured. 
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No.  159. 

Cold-Drawn  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

1 

.  Mic 

On 

line. 

rometer  readings 
flections. 

for  de- 

rn- 

loaded. 

Deflec- 
tions. 

Set«. 

Remarks 

Succes- 
sive. 

Total. 

loSld.  Lo«l«'- 

Pounds. 

40,000 

0 

10,000 
456,120 

0 

10,000 
466,120 

a 
b 
e 

a 
b 

c 

Inch. 
.2048 
.2023 
.2029 

.2043 
.2028 
.2028 

Inch. 
.1749 
.1726 
.1731 

.1745 
.1729 
.1729 

Inch. 
.2045 
.2022 
.2028 

.2042 
.2025 
.2026 

Inch. 
.0296 
.0296 
.0297 

.0297 
.0296 
.0297 

Inch. 
.0001 
.0001 
.0001 

.0001 
.0003 
.0002 

Bar  mpturefl. 

No.  188. 

Cold-Drawn  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
flber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Kemarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
40,000 

0 

0 

a 
b 
e 

Inch. 
.2028 
.2046 
.2032 

Inch. 
.1736 
.1753 
.1738 

Inch. 
.2028 
.2045 
.2030 

Inch. 

.  U203 
.  0202 
.0292 

Inch. 
0. 
0. 
.0002 

5,000 

5,000 

a 
b 

e 

.2020 
.2046 
.2033 

.1734 
.1751 
.1737 

.2029 
.2046 
.2032 

.0295 
.0295 
.0295 

0. 
0. 
.0001 

5,000 

10,000 

a 
b 
e 

.2030 
.2045 
.2032 

.1733 
.1750 
.1737 

.2028 
.2045 
.2032 

.0295 
.0295 
.0295 

.0002 
0. 
0. 

40,000 

50,000 

a 
b 
e 

.2030 
.2046 
.2033 

.1736 
.1751 
.1737 

.2028 
.2045 
.2032 

.0292 
.0294 
.0295 

.0002 
.UOOl 
.0001 

50,000 

100,000 

a 
b 
c 

.2029 
.2044 
.2032 

.1732 
.1749 
.1736 

.2027 
.2044 
.2030 

.0295 
.0295 
.0294 

.0002 
0. 
.0002 

100,000 

200,000 

a 
b 
c 

.2030 
.2046 
.2032 

.1735 
.1762 
.1787 

.2028 
.2044 
.2031 

.0293 
.0202 
.0294 

.0002 
.0002 
.0001 

106,000 

806,000 

a 
b 
c 

.2031 
.2045 
.2032 

.1781 
.1746 
.1737 

.2028 
.2043 
.2030 

.0297 
.0297 
.0293 

.0003 
.0002 
.0002 

107,000 

418,000 

a 

b 
e 

.9029 
.2046 
.2084 

.1734 
.1749 
.1786 

.2029 
.2044 
.2031 

.0205 
.0295 
.0295 

0. 
.0002 
.0003 

101,500 

514,500 

a 
b 
e 

.2028 
.2045 
.2034 

.1731 
.1760 
.1732 

.2027 
.2044 
.2032 

.0206 
.0294 
.0300 

.0001 
.0001 
.0002 

89,200 

653,700 

Bar  raptured. 

ft 
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Ko.  163. 

Cold-Brawn  Steel. 

Diameter  1''.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

sqoare 
inch. 

Nnmber  of  rotations. 

Mioromeier  readinj^s  for  de- 
flections. 

Deflec- 

Sets. 

Remarks. 

Sacces- 
sive. 

Total. 

On 
line. 

a 
h 
e 

a 
b 
e 

Un- 
loaded. 

'^^^■\iJ2a;6. 

tions. 

Pounds. 
45,000 

0 

1.0,000 
344.450 

0 

10,000 
354,450 

Inch. 
.2016 
.2024 
.2028 

.2014 
.2024 
.2029 

Inch. 
.1684 
.1002 
.1«85 

.1880 
.1090 
.1094 

Ineh. 
.2014 
.2023 
.2026 

.2013 
.2023 
.2026 

Ineh. 
.0330 
.0331 
.0331 

.0333 
.0333 
.0382 

Inch. 
.0001 
.0001 
.0002 

.0001 
.0001 
.0003 

Barmptored. 

1 

^o.  154. 

Cold-Dbawn  Steel. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 

nmm 

fiber 

stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Inch. 
0. 

.0001 
0. 

.0003 
0. 
.0002 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 

e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Poundt. 
45,000 

0 

10,000 
273,560 

0 

10,000 
283,550 

Inch. 
.2024 
.2017 
.2020 

.2027 
.2010 
.2020 

Ineh. 
.1692 
.1686 
.1688 

.1690 
.1684 
.1686 

Ineh. 
.2024 
.2016 
.2020 

.2024 

.2016 
.2018 

Ineh. 
.0333 
.0330 
.0332 

.0334 
.0832 
.0332 

Bar  raptured. 

1 
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i^O.  169. 

Cold-Drawn  Steel, 

Diameter,  1''.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 

O.J.. 

Remarks 

Succes- 
sive. 

Total. 

On 
line. 

1 

lo2'ed.'l^^«*^-  lolded. 

1 

tions.      '^"** 

Pounds. 
40,000 

0 

10,000 
455,120 

0 

10,000 
465,120 

a 
b 
e 

a 
b 
e 

Ineh. 
.2048 
.2023 
.2029 

.2048 
.2028 
.2028 

Ineh. 
.1749 
.1726 
.1731 

.1745 
.1729 
.1729 

Ineh. 
.2045 
.2022 
.2028 

.2042 
.2025 
.2026 

Ineh. 
.0296 
.0296 
.0297 

.0297 
.0296 
.0297 

Ineh. 
.0001 
.0001 
.0001 

.0001 
.0003 
.0002 

• 

Bar  ruptured. 

No.  188. 

Cold-Drawn  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

fiber 
stress 

per 

square 

inch. 

Deflec- 
tions. 

Sete. 

Hemarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Poundt. 
40,000 

0 

0 

Ineh. 
.2028 
.2045 
.2032 

Ifiek. 
.1735 
.1753 
.1738 

Ineh. 
.2028 
.2045 
.2030 

Inch. 
.0293 
.0292 
.0292 

Ineh. 
0. 
0. 
.0002 

5,000 

6,000 

a 
b 
e 

.2029 
.2046 
.2033 

.1784 
.1751 
.1737 

.2029 
.2046 
.2032 

.0295 
.0295 
.0295 

0. 
0. 
.0001 

5,000 

10,000 

a 
b 

c 

.2030 
.2045 
.2032 

.1733 
.1750 
.1737 

.2028 
.2045 
.2032 

.0295 
.0295 
.0295 

.0002 
0. 
0. 

40,000 

50,000 

a 
b 

e 

.2030 
.2046 
.2083 

.1736 
.1751 
.1737 

.2028 
.2045 
.2032 

.0292 
.0294 
.0295 

.0002 
.0001 
.0001 

50,000 

100,000 

a 

b 
e 

.2029 
.2044 
.2082 

.1782 
.1749 
,1736 

.2027 
.2044 
.2030 

.0295 
.0295 
.0294 

.0002 
0. 
.0002 

100,000 

200,000 

a 
b 
e 

.2030 
.2046 
.2032 

.1735 
.1762 
.1787 

.2028 
.2044 
.2031 

.0293 
.0292 
.0294 

.0002 
.0002 
.0001 

106,000 

306,000 

a 
b 

0 

.2031 
.2045 
.2032 

.1731 
.1746 
.1737 

.2028 
.2043 
.2030 

.0297 
.0297 
.0293 

.0003 
.0002 
.0002 

107,000 

413,000 

a 
b 
e 

.2029 
.2046 
.2034 

.1734 
.1749 
.1786 

.2029 
.2044 
.2031 

.0295 
.0295 
.0295 

0. 
.0002 
.0003 

101,500 

514,500 

a 
b 
e 

.2028 
.2045 
.2034 

.1731 
.1750 
.1732 

.2027 
.2044 
.2032 

.0296 
.0204 
.0300 

.0001 
.0001 
.0002 

89,200 

653,700 

Bar  raptured. 

. 
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^o.  153. 

Cold-Drawn  Steel. 

Diameter  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Haxl- 

nium 

fiber 

stress 

per 

square 

inch. 

Pounds. 
45,000 

Ifnmber  of  rotations. 

Micrometer  roadinf^s  for  de- 
flections. 

Deflec- 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On       Un- 
line.  loaded. 

^--i«<»;io2ui. 

tions. 

0 

1.0,000 
344,450 

0 

10,000 
354,450 

a 
b 
c 

a 
b 

e 

Inch. 
.2015 
.2024 
.2028 

.2014 
.2024 
.2029 

Incfi. 
.1684 
.1602 
.1695 

.1680 
.1690 
.1694 

Inch. 
.2014 
.2023 
.2026 

.2013 
.2023 
.2026 

Inch. 
.0330 
.0331 
.0331 

.0333 
.0333 
.0382 

Inch. 
.0001 
.0001 
.0002 

.0001 
.0001 
.0003 

Bar  ruptured. 

..... 

1 

N^o.  154. 

Cold-Dbawn  Steel. 

Diameter,  1",    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

lJ[k"ed.  I^''«>. 

Un- 
loaded. 

Pounds. 
45,000 

0 

10,000 
273,550 

0 

10,000 
283,550 

Inch. 
.2024 
.2017 
.2020 

.2027 
.2016 
.2020 

Inch. 
.1692 
.1686 
.1688 

.1690 
.1684 
.1686 

Inch. 
.2024 
.2016 
.2020 

.2024 
.2016 
.2018 

Inch. 
.0332 
.0330 
.0382 

.0334 
.0332 
.0332 

Ineh. 
0. 

.0001 
0. 

.0003 
0. 
.0002 

Bar  ruptured. 

1 
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No.  149. 

Cold-Dbawn  Steel. 

Diameter,  1'^    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Sncces- 
sive. 

Total. 

On 
line. 

a 
b 
c 

a 
b 

c 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Poundt. 
50,000 

0 

10,000 
94,100 

0 

10,000 
104,000 

Inch. 
.2050 
.2050 
.2046 

.2053 
.2058 
.2051 

Inch. 
.1679 
.1685 
.1673 

.1673 
.1680 
.1667 

Inch. 
.2050 
.2050 
.2045 

.2046 
.2053 
.2042 

Inch. 
.0371 
.0374 
.0372 

.0373 
.0373 
.0376 

Ineh. 
0. 
0. 
.0001 

.0007 
.0005 
.0009 

Bar  raptured. 

No.  150. 

Oold-Dbawn  Steel. 

Diameter  1''.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  10^^ 


Maxi- 
mum 
fiber 

stress 
per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Hemarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
50,000 

0 

10,600 
86,500 

0 

10,500 
97,000 

Ineh. 
.2035 
.2034 
.2034 

.2023 
.2043 
.2041 

Ineh. 
.1661 
.1660 
.1659 

.1651 
.1652 
.1657 

Ineh. 
.2034 
.2031 
.2033 

.2021 
.2026 
.2029 

Ineh. 
.0373 
.0371 
.0374 

.0370 
.0374 
.0372 

Inch. 
.0001 
.0003 
.0001 

.0002 
.0017 
.00J2 

Bar  ruptured. 
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Ko.  161. 

Cold-Drawn  Steel. 

Diameter  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Mazi- 

mum 

fiber 

stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readinj^^s  for  de- 
fieotions. 

• 

Deflec. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Ineh. 
.1617 
.1615 
.1620 

.1600 
.1595 
.1604 

Un- 
loaded. 

tlons. 

Pound*. 
65,000 

0 

10,000 
47,800 

0 

10,000 
57,300 

Ineh. 
.2024 
.2027 
.2080 

.2017 
.2018 
.2052 

Inch. 
.2022 
.2023 
.2028 

.2010 
.2005 
.2015 

Ineh. 
.0405 
.0408 
.0408 

.0410 
.0410 
.0411 

Ineh. 
.0002 
.0004 
.0002 

.0007 
.0013 
.0087 

Bar  ruptured. 

1 

No.  152. 

Oold-Drawn  Steel. 

Diameter  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10^'. 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings 
tleotions. 

for  de- 
Un- 
loaded. 

Deflec- 
tions. 

Ineh. 
.0407 
.0404 
.0408 

.0413 
.0413 
.0413 

Sets. 

Remarks. 

Snoces- 
sire. 

Total. 

On 
line. 

a 

b 
e 

a 
b 
e 

Un- 
loaded. 

1 

Loade<l. 

1 

Pound*, 
55,000 

0 

10,000 
30,400 

0 

10,000 
40,400 

Ineh. 
.2013 
.2012 
.2042 

.1998 
.2070 
.2045 

Ineh. 
.1604 
.1606 
.1624 

.1667 
.1587 
.1584 

Ineh. 
.2011 
.2010 
.2032 

.1980 
.2000 
.1997 

Ineh. 
.0002 
.0002 
.0010 

.0018 
.0070 
.0048 

Bar  ruptured.  Tem- 
perature, 200O  F. 
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No.  179. 
^  OOLD-EOLLKD  StEEL. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Kaxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Microinet<>r  readinj»  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Bemarks.    .    ^ 

Sacces- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
e 

a 
b 

c 

a 
b 
e 

a 
b 
e 

a 
b 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Inch. 
.1710 
.161il 
.1694 

.1702 
.1685 
.1688 

.1688 
.1075 
.1670 

.1608 
.1686 
.1688 

.1697 
.1683 
.1688 

.1705 
.1683 
.1688 

.1696 
.1681 
.1680 

ITn- 
loaded. 

Pounds. 
40,000 

0 

10,000 
40,000 
50,000 
100,000 
204,000 
196,000 
257.400 

0 

10.000 
50,000 
100,000 
200,  C^O 
404,000 
600,000 
857.400 

Jneh. 
.2023 
.2007 
.2007 

.2023 
.2006 
.2006 

.2017 
.2003 
.2004 

.2018 
.2006 
.2006 

.2020 
.2005 
.2005 

.2029 

.2008 
.2008 

.2020 
.2006 
.2005 

Inch. 
.  2023 
.2005 
.2005 

.  2022 
.2003 
.2003 

.2016 
.2000 
.2002 

.2020 
.2004 
.2003 

,2021 
.200.J 
.2003 

.2023 
.2003 
.2003 

.2022 
.2003 
.2003 

Inch. 
.0813 
.0314 
.0311 

.0320 
.0318 
.0315 

.0)28 
.0325 
.0323 

.0322 
.0318 
.0315 

.0324 
.0320 
.0315 

.0318 
.0320 
.0315 

.0326 
.  0322 
.0323 

Inch. 

0. 
.0002 
.0002 

.0001 
.0003 
.0003 

.0001 
.0003 
.0002 

-.0002 
.0002 
.0003 

-.0001 
.0002 
.0002 

.0006 
.0005 
.0005 

-.0002 
.0003' 
.0002 

Temperature  of  bar 
increased  to  ISO^F. 

Bar  ruptured  at  one 
extremity    of    4" 
loaded  section. 
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ISo.  181. 

GOLD-EOLLED   STEEL. 

Annealed  at  an  estimated  temperature  of  645<^  F. 
Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 
Loaded  over  4^'  length  at  middle. 
Deflections  measur^  on  chord  of  10'^ 


Maxi- 
mum 

Number  of  rotations. 

Micrometer  readings 
flections. 

for  de- 

fiber 
stress 

Deflec- 
tions. 

Sets. 

Bemarks. 

I»er 

eqnare 

inch. 

Sacces- 
sive. 

Total 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

1 
Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

40,000 

0 

0 

a 

.2004 

.1683 

.2002 

.0819 

.0002 

b 

.2005 

.1686 

.2003 

.0317 

.0002 

e 

.2005 

.1683 

.2003 

.0320 

.0002 

5,000 

5,000 

a 

.2002 

.1685 

.2002 

.0317 

0. 

b 

.2005 

.1683 

.2003 

.0320 

.0002 

e 

.2005 

.1684 

.2001 

.0817 

.0004 

5,000 

10,000 

a 

.2004 

.1682 

.2000 

.0818 

.0004 

b 

.2005 

.1687 

.2003 

.0316 

.0002 

e 

.2004 

.1683 

.2001 

.0318 

.0003 

40,000 

50,000, 

a 

.2000 

.1681 

.2000 

.0319 

0. 

b 

.2006 

.1683 

.2003 

.03*20 

.0003 

e 

.2004 

.1680 

.2001 

.0321 

.0003 

54,400 

104,400 

a 

.2006 

.1683 

.2003 

.0320 

.0003 

b 

.2006 

.1683 

.2004 

.0321 

.0002 

e 

.2005 

.1680 

.2000 

.0320 

.0005 

52,000 

157,000 

a 

.2000 

.1680 

.2000 

.0320 

0. 

b 

.2006 

.1680 

.2003 

.0323 

.0003 

e 

.2005 

.1682 

.2000 

.0318 

.0006 

43,000 

200,000 

a 

.2002 

.1679 

.2001 

.0322 

.0001 

b 

.2003 

.1675 

.2001 

.0326 

.0002 

0 

.2006 

.1680 

.2001 

.0321 

.0004 

34,800 

234,300 

Bar  raptured  1 "  out- 
side the  4"  loaded 

section  at  a  drilled 

hole    defining   6" 

gaueed  length 
used  in  measuring 

the    expansion 

when  determining 

the  annealing  tem- 

perature. 
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No.  180. 
OOLD-ROLLED   STEEL. 

Annealed  at  an  estimated  temperature  of  1,032^  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
heugth  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi. 
mum 

Number  of  rotatimi.s. 

Micrometer  readings 
flections. 

for  de- 

1 

fiber 
stress 

per 

square 

inch. 

Deflec- 
tions. 

Inch. 
.0316 
.0318 
.0318 

Seto. 

Remarks. 

Succes- 
sive. 

Total. 
0 

On 
line. 

a 
b 

€ 

Un- 
loaded. 

Inch. 
.2009 
.2000 
.2009 

Loaded. 

Un- 
loaded. 

Inch. 
.2008 
.2007 
.2006 

Pounda. 
40, 000 

0 

Inch. 
.1692 
.  1680 
.1688 

Inch. 
.0001 
.0002 
.0003 

5,000 

5,000 

a 
b 
e 

.2008 
.2008 
.2008 

.1684 
.1689 
.1685 

.2007 
.2007 
.2007 

.0323 
.0318 
.0322 

.0001 
.0001 
.0001 

5,000 

10,000 

a 
b 
e 

.2008 
.2008 
.2010 

.1685 
.1688 
.1687 

.2007 
.2007 
.2008 

.0322 
.0319 
.0321 

.0001 

1    .0001 

.0002 

40,000 

50,000 

a 
b 
e 

.2007 
.2010 
.2009 

.1693 
.1685 
.1685 

.2007 
.2007 
.2005 

.0314 
.0322 
.0320 

0. 
.0003 
.0004 

50,000 

100, 000 

a 
b 
e 

.2008 
.2010 
.2010 

.1689 
.1688 
.1687 

.2008 
.2008 
.2006 

.0319 
.0320 
.0319 

0. 
.0002 
.0004 

50,000 

1.50, 000 

a 
b 
e 

.2007 
.2009 
.2010 

.1683 
.1684 
.1684 

.2007 
.2008 
.2007 

.0324 
.0324 
.0323 

0. 

.0001 
.0003 

61,000 

211,000 

Bar  ruptured  V  out- 
side the  A"  loailed 
section  at  a  drilled 
hole  defining  6"' 
gaused   length 
used  In  measuring 
the  expansion 
when  determining 
the  annealing  tem- 
perature. 
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No.  183. 

OoiiD-RoLLED  Steel. 

Annealed  at  an  estimated  temx)erature  of  1,370^  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  M'  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mnm 
liber 

stress 
per 

square 
inch. 

Kumber  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Seto. 

Bemarks. 

Saooes- 
slve. 

Total. 

On 
line. 

a 
b 
e 

a 
b 

c 

a 
b 
e 

a 
b 
e 

a 
b 

0 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds, 
40,000 

0 

5,000 

5,000 

42,000 
100,000 

42,000 

0 

5,000 

10,000 

52,000 

152,000 

194,000 

Inch. 
.2020 
.2011 
.2010 

.2021 
.2011 
.2010 

.2020 
.2008 
.2008 

.2020 
.2010 
.2011 

.2016 
.2011 
.2009 

Ijich. 
.1703 
.1600 
.1689 

.1605 
.1684 
.1687 

.1607 
.1683 
.1687 

.1697 
.1688 
.1687 

.1601 
.1682 
.1683 

Inch. 
.2018 
.2008 
.2007 

.2017 
.2005 
.2006 

.2017 
.2005 
.2005 

.2019 
.2008 
.2007 

.2016 
.2005 
.2006 

Inch. 
.0315 
.0318 
.0318 

.0322 
.0321 
.0310 

.0320 
.0322 
.0318 

.0322 
.0320 
.0320 

.0324 
.0323 
.0323 

Inch. 
.0002 
.0003 
.0003 

.0004 
.0006 
.0004 

.0003 
.0003 
.0003 

.0001 
.0002 
.0004 

.0001 
.0006 
.0003 

Bar  raptured  1"  out- 
side the  4"  loaded 
section  at  a  driUed 
hole  used  in   de- 
flnins  6"  gauged 
lengtn   when    de- 
termining the  an- 
nealing   tempera- 
ture. 

' 
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No.  184. 

GoiiD-BoLLED  Steel. 

Annealed  at  an  estimated  temperature  of  1,375^  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mom 
fiber 

BtreM 
per 

sqiinre 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Bemarks. 

Snoces- 
sire. 

Total. 

On 

line. 

a 
b 
e 

a 
b 
e 

a 
b 
c 

a 
b 
c 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Poundt. 
40,000 

0 
5,000 

0 

5,000 
233,200 

0 
5,000 

5,000 

10,000 

243,200 

Iiieh. 
.2004 
.2000 
.2020 

.2003 
.2001 
.2018 

.2000 
.2018 
.2002 

.1999 
.2017 
.2003 

Inch. 
.1682 
.1084 
.1700 

.1681 
.1681 
.1097 

.1706 
.1719 
.1707 

.1706 
.1722 
.1706 

Inch. 
.2001 
.1988 
.2016 

.2000 
.1998 
.2015 

.1996 
.2014 
.2000 

.1997 
.2014 
.1999 

Inch. 
.0319 
.0304 
.0316 

.0319 
.0317 
.0318 

.0291 
.0295 
.0293 

.0291 
.0292 
.0203 

Inch. 
.0003 
.0012 
.0004 

.0003 
.0003 
.0003 

.0004 
.0004 
.0002 

.0002 
.0003 
.0004 

Fixtares     changed 
and  now  loadedon 
single  rine  bear- 
ing at  midole. 

Bar  mpturad  at  mid- 
dle  under  single 
ring  bearing. 
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No.  182. 

GoLD-BoiiiiED  Steel. 

Annealed  at  an  estimated  temperature  of  1,800°  F. 
Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4''  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 

lunm   ■ 

fiber 
stress 

per    1 
square , 

inch. 

Number  of 

rotations. 
Total. 

Mic 

On 
lioe. 

rometer 
fle< 

Un- 
loaded. 

readings  for  de- 
stious. 

Deflec- 
tions. 

Sets. 

Hem  arks. 

Succes- 
sive. 

Loaded. 

Un- 
loaded. 

Pounds. 
40,000 

0 

0 

a 
b 
e 

Ineh. 
.1854 
.2001 
.1998 

Ineh. 
.1634 
.1680 
.1677 

Ineh. 
.195:i 
.2000 
.1998 

Ineh.      Ineh. 
.0319       .0001 
.0320       .0001 
.0321     0. 

5,000 

5,000 

a 
b 

e 

.1967 
.1983 
.1984 

.1639 
.1684 
.1668 

.1970 
.2011 
.1992 

.0331 
.0327 
.0324 

—.0003 
—.0028 
—.0008 

5,000 

10,000 

a 
b 
e 

.1977 
.2024 
.2009 

.1661 
.1696 
.1683 

.1978 
.2024 
.2008 

.0327 
.0328 
.0325 

-.0001 
0. 
.0001 

40.000 

50,000 

a 
b 

e 

.1974 
.2049 
.2010 

.1651 
.1712 
.1677 

.1074 
.2044 
.2005 

.0323 
.0332 
.0828 

0. 
.0005 
.0005 

52,000 

102,000 

Bar  raptured  1"  oat- 
side  the  4"  loaded 
section  at  a  drilled 
hole   oaed  in  de- 
finiuff  6"  gauged 
lengto   when  de- 
termining anneal- 
ing temperature. 
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Ko.  186. 

Cold-Drawn  Steel. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Pounds. 
40,000 

Number  ol 

^  rotationn. 
Total. 

0 

'  Micrometer  readings 
fleotioiiB. 

for  de- 

Deflec- 
tions. 

Sets. 

Bemarka. 

Succes- 
sive. 

On 

line. 

a 
b 

e 

Un- 
loaded. 

Inch. 
.2023 
.2021 
.2021 

Loaded. 

Uu- 
loaded. 

Inch. 
.2021 
.2020 
.2020 

0 

Ifich. 
.1703 
.1703 
.1706 

Inch. 
.0318 
.0317 
.0314 

Jneh. 
.0002 
.0001 
.0001 

10,000 

10,000 

a 
b 
e 

.2018 
.2018 
.2010 

.1699 
.1605 
.1701 

.2018 
.2018 
.2018 

.0319 
.0823 
.0317 

0. 
0. 
.0001 

90,000 

100,000 

a 
b 
e 

.2020 
.2019 
.2022 

.1702 
.1696 
.1695 

.2017 
.2017 
.2016 

.0315 
.0321 
.0321 

.0003 
.0002 
.0006 

100,000 

200,000 

a 
b 
e 

.2025 
.2024 
.2021 

.1706 
.1700 
.16»7 

.2018 
.2018 
.2015 

.0812 
.0318 
.0318 

.0007 
.0006 
.0006 

400.000 

600,000 

a 
b 
e 

.2017 
.2031 
.2028 

.1693 
.1700 
.1700 

.2015 
.2017 
.2017 

.0822 
.0317 
.0317 

.0002 
.0014 
.0011 

200,000 

800,000 

a 
b 
e 

.2006 
.2023 
.2030 

.1680 
.1688 
.1684 

.2006 
.2011 
.2012 

.0326 
.0323 
.0328 

0. 
.0012 
.0018 

38,200 

838,200 

Bar  raptured  1''  in- 
side the  A"  loaded 
section. 

1 

1 

1 
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No.  187. 

Cold-Drawn  Steel. 

Diameter,  V\    Speed  of  rotation,  400  per  minate. 
Length  between  end  bearings^  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
strefls 

per 

square 

inch. 

Number  of  rotatlous. 

Micrometer  readings 
flections. 

for  do- 

Deflec- 
tions. 

Sets. 

Remarks. 

Sncces- 
sive. 

Total. 

On 
line. 

a 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound: 
40,000 

0 

0 

Inch. 
.2058 
.2050 
.2058 

Inch. 
.1732 
.1740 
.1733 

Inch. 
.2056 
.2058 
.2066 

Inch. 
.0324 
.0318 
.0323 

Inch. 
.0002 
.0001 
.0002 

10,000 

10,000 

a 
b 
e 

.2056 
.2058 
.2052 

.1735 
.1733 
.1730 

.2056 
.2058 
.2062 

.0321 
.0325 
.0322 

0. 
0. 
0. 

90,000 

100,000 

a 

b 
e 

.2057 
.2057 
.2058 

.1740 
.1735 
.1734 

.2057 
.2056 
.2057 

.0317 
.0321 
.0828 

0. 
.0001 
.0001 

115,000 

215. 000 

a 
b 
e 

.2058 
.2058 
.2057 

.1729 
.1731 
.1734 

.2055 
.2057 
.2055 

.0326 
.0326 
.0321 

.0008 
.0001 
.0002 

380,000 

H.  Doc 

004,000 

a 
b 
e 

.2060 
.2059 
.2057 

.1727 
.1732 
.1734 

.2055 
.2057 
.2066 

.0328 
.0326 
.0822 

.0005 
.0002 
.0001 

Tost  discontinued. 

.373 

-30 
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No.  197. 

CoLi>-T)iiAWN  Steel. 

Annealed  2  hours  at  an  estimated  temperature  of  464°  F. 
Diameter  V\    Si)eed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4''  length  at  middle. 
Deflections  measur^  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of 

rotatioDN. 
Total. 

Mic 

On 
line. 

a 
b 
e 

rometer  readings 
flections. 

for  de- 
Un- 
loaded. 

Inch. 
.2038 
.2029 
.2010 

Deflec- 
tions. 

Indi. 
.0319 
.0317 
.0317 

Sets. 

Kemarks. 

Succes- 
sive. 

Un. 
loaded. 

Loaded. 

PoundM. 
40,000 

0 

0 

Inch'. 
.2039 
.2030 
.2011 

Inch. 
.1719 
.1712 
.1693 

Inch, 
.0001 
.0001 
.0001 

5,000 

5,000 

e 

.2030 

.2030 
.2011 

.1715 

.1700 
.1680 

.2038 

.2029 
.2010 

.0323 

.0320 
.0321 

.0001 

.0001 
.0001 

Temperature  of 
about  140O  F. 

6,000 

11,000 

a 
b 
e 

.2039 
.2030 
.2011 

.1718 
.1700 
.1689 

.2038 
.2029 
.2010 

.0320 
.0320 
,0321 

.0001 
.0001 
.0001 

39,000 

50,000 

a 
b 
e 

.2039 
.2030 
.2011 

.1719 
.1712 
.1690 

.2088 
.2029 
.2010 

.0319 
.0317 
.0320 

.0001 
.0001 
.0001 

."iO.OOO 

100,000 

a 

b 

.2039 
.2030 
.2011 

.1721 
.1711 
.1092 

.2038 
.2029 
.2010 

.0318 
.0318 
.0318 

0. 
.0001 
.0001 

120,000 
290,000 

220,000 
510,000 

a 
b 
c 

a 
b 

.2039 
.2030 
.2011 

.2030 
.2030 
.2012 

.1717 
.1711 
.1690 

.1717 
.1709 
.1694 

.2038 
.2029 
.2010 

.2088 
.2029 
.2010 

.0321 
.0318 
.0320 

.0821 
.0320 
.0316 

.0001 
.0001 
.0001 

.0001 
.0001 
.0002 

At  310,000  rotations 
temperature  of 
bar  about  100°  F. 

510, 000 

1, 020. 000 

a 
b 
e 

.2040 
.2029 
.2018 

.1717 
.1708 
.1693 

.2039 
.2028 
.2012 

.0322 
.0320 
.0310 

.0001 
.0001 
.0001 

220,800 

1,249,800 

Bar  ruptnrod  be- 
tween bearings, 
about  1".3  from 
center  of  north 
bearing.  Tempera- 
ture about  lOO^  F. 

I 

ENDURANCE  OF  ROTATING  SHAFTS, 


467 


No.  190. 

Cold-Drawn  Steel. 

Annealed  at  an  estimated  temperature  of  552^  F. 
Diameter  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measur^  on  chord  of  10'^ 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Bomarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 

e 

Un- 
loaded. 

Inch. 
.2002 
.2020 
.2058 

Loaded. 

Un- 
loaded. 

Inch. 
.2000 
.2020 
.2058 

Pounds. 
40,000 

0 

0 

Inch. 
.1670 
.1714 
.1742 

Inch. 
.0821 
.0315 
.0316 

Inch. 
.0002 
0. 
0. 

5,000 

5,000 

a 
b 

0 

.1000 
.2030 
.2060 

.1675 
.1713 
.1738 

.1007 
.2030 
.2058 

.0322 
.0317 
.0320 

.0002 
0. 
.0002 

« 

5,000 

10,000 

a 
b 
e 

.1000 
.2030 
.2060 

.  1676  '    .  1008 
.1712  ;    .2030 
.1737       .2058 

.0322 
.0318 
.0321 

.0002 
0. 
.0002 

40.000 

50,000 

a 

b 
e 

.1008 
.2030 
.2060 

.  1676       .  1807 
.  1710  <    .  2030 
.  1736       .  2058 

.0321 
.0320 
.0322 

.0001 
0. 
.0002 

57,000 

107,000 

a 
b 
e 

.1008 
.2031 
.2060 

.1670 
.1710 
.1737 

.1007 
.2020 
.2058 

.0321 
.0810 
.0321 

.0001 
.0002 
.0002 

03,000 

200,000 

a 
b 
e 

.1000 
.2030 
.2060 

.1678 
.1710 
.1736 

.1008 
.2020 
.2058 

.0320 
.0310 
.0322 

.0001 
.0001 
.0002 

300,000 

500.000 

a 

e 

.1007 
.2030 
.2060 

.1675 
.1711 
.1737 

.1007 
.2020 
.2058 

.0321 
.0328 
.0321 

0. 

.0001 
.0002 

522,000 

1,022,000 

a 
b 
c 

.1007 
.2032 
.2060 

.1675 
.1711 
.1735 

.1006 
.2031 
.2058 

.0321 
.0320 
.0323 

.0001 
.0001 
.0002 

484,000 

1.506,000 

a 
b 
c 

.1007 
.2034 
.2060 

.1676 
.1711 
.1736 

.1006 
.2032 
.2058 

.0320 
.0321 
.0322 

.0001 
.0002 
.0002 

507.000 

2, 013, 000 

a 
b 
e 

.2000 
.2038 
.2060 

.1676 
.1711 
.ITSQ 

.1008 
.2030 
.2058 

.0322 
.0310 
.0310 

.0002 
.0003 
.0002 

302,500 

2,315,500 

Bar  raptured  aboat 
midway    between 
the  end  bearings. 

, !  '" 

1 
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No.  191. 

Cold-Drawn  Steel. 

Annealed  at  an  estimated  temperature  of  673^  F. 
Diameter  V\    Speed  of  rotation,  400  per  miunte. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 

Number  of 

'  rotations. 

Micrometer  readings 
lioctionH. 

for  de- 

Deflec- 
tions. 

Sets. 

Remarks. 

per 

square 

inch. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

Un- 
loaded. 

Inch. 
.2000 
.2021 
.2014 

Loaded. 

Un- 
loaded. 

Pounds. 
40,000 

0 

0 

Inch. 
.1603 
.1710 
.1700 

Jrteh. 
.2007 
.2020 
.2012 

Inch. 
.0314 
.0310 
.0312 

Inch. 
.0002 
.0001 
.0002 

5,000 

5,000 

a 
b 
e 

.2004 
.2019 
.2012 

.1683 
.1701 
.1603 

.2004 
.2019 
.2010 

.0321 
.0318 
.0817 

0. 
0. 
.0002 

5,000 

10,000 

a 
b 
e 

.2005 
.2020 
.2015 

.1686 
.1705 
.1696 

.2006 
.2020 
.2013 

.0320 
.0315 
.0315 

-.0001 
0. 
.0002 

« 

40,000 

50,000 

a 
b 

0 

.2006 
.2021 
.2013 

.1692 
.1705 
.1698 

.2006 
.2020 
.2013 

.0314 
.0315 
.0315 

0. 

.0001 
0. 

1 

50,000 

100,000 

a 
b 
c 

.2005 
.2018 
.2013 

.1689 
.1704 
.1696 

.2006 
.2020 
.2012 

.0317 
.  0316 
.0316 

-.0001 

-.0002 

.0001 

101,000 

201,000 

a 
b 
c 

.2007 
.2021 
.2014 

.1693 
.1706 
.1698 

.2006 
.2019 
.2011 

.0313 
.0313 
.0313 

.0001 
.0002 
.0003 

09,000 

300,000 

a 
b 
c 

.2006 
.2021 
.2014 

.1693 
.1707 
.1698 

.2000 
.2021 
.2011 

.0313 
.0314 
.0313 

0. 
0. 
.0003 

402,000 

702,000 

a 
b 
e 

.2006 
.2021 
.2014 

.1692 
.1707 
.1604 

.2000 
.2021 
.2018 

.0314 
.0314 
.0319 

0. 
0. 
.0001 

289,000 

991,000 

1 

Bar  ruptured. 

1 

"     i 
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Ko.  192. 

Cold-Dbawn  Steel. 

Annealed  at  an  estimated  temperature  of  703^  p. 
Diameter,  1".    Speed  of  rotation,  400  prr  minute. 
Length  between  end  beariugs,  33^'. 
Loaded  over  4t."  length  at  middle. 
Deflections  measured  on  chord  of  10^^ 


Mazl- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Kemarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

FoundM. 
40,000 

0 

0 

Inch. 
.2033 
.2032 
.2030 

Inch. 
.1717 
.1719 
.1715 

Inch. 
.2032 
.2034 
.2030 

Inch. 
.0315 
.0315 
.0315 

Inch. 
.0001 
—.0002 
0. 

5,000 

5.000 

a 
b 
e 

.2030 
.2033 
.2030 

.1715 
.1716 
.1715 

.2030 
.2034 
.2029 

.0315 
.0318 
.O.'tU 

0. 

—.0001 
.0001 

5,000 

10,000 

a 
b 
c 

.2031 
.2033 
.2029 

.1712 
.1714 
.1714 

.2029 
.2033 
.2029 

.0317 
.0310 
.0315 

.0002 
0. 
0. 

100,000 

110,000 

a 
b 
c 

.2030 
.2033 
.2030 

.1714 
.1715 
.1714 

.2030 
.203:) 
.2028 

.0316 
.0318 
.0314 

0. 
0. 
.0002 

110,000 

220.000 

a 
b 
e 

.2032 
.2034 
.2031 

.1715 
.1716 
.1717 

.2032 
.2033 
.2020 

.0317 
.0317 
.0312 

0. 
.0001 
.0002 

232,000 

502,000 

a 
b 
e 

.2034 
.2034 
.2031 

.1716 
.1719 
.1713 

.2033 
.2033 
.2029 

.0317 
.0314 
.0316 

.0001 
.0001 
.0002 

304,000 

806,000 

a 
b 
c 

.2081 
.2034 
.2030 

.1714 
.1715 
.1715 

.2033 
.2034 
.2029 

.0319 
.0319 
.0314 

—.0002 
0. 
.0001 

200, 000 

1,006,000 

a        .2033 
b    j    .2083 
e        .2030 

.1714 
.1714 
.1714 

,2032 
.2033 
.2020 

.0318 
.0319 
.0315 

.0001 
0. 
.0001 

330, 0()0 

1,  345, 600 

' 

Bar  ruptured. 

1 
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No.  179. 
.  OOLD-EOLLED  STEEL. 

Diameter,  V^,    Speed  of  rotation,  400  per  minute. 
Lengtli  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Pounds. 
40.000 

Number  of  rotations. 

Micrometer  readinpiB 
flections. 

for  de- 

Deflec- 
tions. 

Sets. 

Remarks.    .    , 

1 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

Un- 
loaded. 

Inch. 
.2023 
.2007 
.2007 

Loaded. 

Inch. 
.  1710 
.16l»l 
.1694 

Un- 
loaded. 

0 

0 

Inch. 
.2023 
.2005 
.2005 

Inch. 
.0313 
.0314 
.0311 

Inch. 
0. 
.0002 
.0002 

10,000 

10,000 

a 
b 
e 

.2023 
.2006 
.2006 

.1702 
.1685 
.1688 

.2022 
.2003 
.2003 

.0320 
.0318 
.0315 

.0001 
.0003 
.0003 

Temperature  of  bar 
increased  to  130OF. 

40,000 

50,000 

a 
b 

e 

.2017 
.2003 
.2004 

.1688 
.1675 
.1679 

.2016 
.2000 
.2002 

.0328 
.0325 
.0323 

.0001 
.0003 
.0002 

50.000 

100,000 

a 
b 
e 

.2018 
.2006 
.2006 

.1608 
.1686 
.1688 

.2020 
.2004 
.2003 

.0322 
.0318 
.0315 

-.0002 
.0002 
.0003 

100,000 

200,  (^ 

a 
b 
e 

.2020 
.2005 
.2005 

.1697 
.1683 
.1688 

.2021 
.200.3 
.2003 

.0324 
.0320 
.0315 

-.0001 
.0002 
.0002 

204,000 

404,000 

a 
b 
e 

.2029 
.2008 
.2008 

.1705 
.1683 
.1688 

.2023 
.2003 
.2003 

.0318 
.0320 
.0315 

.0006 
.0005 
.0005 

19«,000 

600,000 

a 
b 
e 

.2020 
.2006 
.2005 

.1696 
.1681 
.1680 

.2022 
.2003 
.2003 

.0326 
.  0322 
.0323 

-.0002 
.0003' 
.0002 

257,400 

857,400 

Bar  ruptured  at  one 
extremity  of  4" 
loaded  sebtiou. 
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No,  181. 

Cold-Rolled  Steel. 

Annealed  at  an  estimated  temperature  of  645<^  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 
Loaded  over  4:"  length  at  middle. 
Deflections  measured  on  chord  of  10'^ 


Maxi- 
mam 

Namber  of  rotations. 

Micrometer  readings 
flections. 

for  df- 

fiber 
stress 

Deflec- 
tions. 

Sets. 

Bemarks. 

per 

square 

inch. 

Sacces* 
sive. 

TotaL 

On 
line. 

Un- 
loaded. 

Loaded. 

Un. 
loaded. 

m 

Ptnmds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

40,000 

0 

0 

a 

.2004 

.1683 

.2002 

.0819 

.0002 

b 

.2005 

.1686 

.2003 

.0317 

.0002 

e 

.2005 

.1683 

.2003 

.0320 

.0002 

5,000 

5,000 

a 

.2002 

.1685 

.2002 

.0317 

0. 

h 

.2005 

.1683 

.2003 

.0820 

.0002 

e 

.2005 

.1684 

.2001 

.0317 

.0004 

5,000 

10,000 

a 

.2004 

.1682 

.2000 

.0818 

.0004 

b 

.2005 

.1687 

.2003 

.0316 

.0002 

e 

.2004 

.1683 

.2001 

.0318 

.0003 

40,000 

50,000 

a 

.2000 

.1681 

.2000 

.0319 

0. 

• 

b 

.2006 

.1683 

.200:i 

.  0320 

.0003 

e 

.2004 

.1680 

.2001 

.0321 

.0003 

54,400 

104,400 

a 

.2006 

.1683 

.2003 

.0320 

.0003 

b 

.2006 

.1683 

.2004 

.0321 

.0002 

e 

.2005 

.1680 

.2000 

.0320 

.0006 

52,600 

157,000 

a 

.2000 

.1680 

.2000 

.0320 

0. 

b 

.2006 

.1680 

.2003 

.0323 

.0003 

e 

.2005 

.1682 

.2000 

.0318 

.0006 

43,000 

200,000 

a 

.2002 

.1670 

.2001 

.0322 

.0001 

b 

.2003 

.1675 

.2001 

.0326 

.0002 

0 

.2005 

.1680 

.2001 

.0S21 

.0004 

84,300 

234,300 

Bar  mptnreSl  1"  ont- 

side  the  4"  loaded 

section  at  a  drilled 

hole    defining  6" 

ganged     length 
used  in  measuring 

the    expansion 

when  determining 

the  annealing  tem- 

perature. 
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No.  180. 

Cold- Rolled  Steel. 

Annealed  at  an  estimated  temperature  of  1,032°  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

Btress 
per 

square 
inch. 

Number  ol 

r  rotatinuH. 
Total. 

0 

Micrometer 
fie 

readings 
ctions. 

Loaded. 

for  de- 
Un- 
loaded. 

Inch. 
.2008 
.2007 
.2006 

Defiec- 
tions. 

Sets. 

Remarks. 

Succcs- 
flivo. 

0 

On 
line. 

a 
b 
e 

Un- 
loaded. 

Inch. 
.2009 
.2009 
.2009 

Pounds. 
40, 000 

Inch. 
.1692 
.  1680 
.1688 

Inch. 
.0316 
.0318 
.0318 

Inch. 
.0001 
.0002 
.0003 

5,000 

5,000 

a 
b 
e 

.2008 
.2008 
.2008 

.1684 
.1689 
.1685 

.2007 
.2007 
.2007 

.0323 
.0318 
.0322 

.0001 
.0001 
.0001 

5,000 

10,000 

a 
b 
e 

.2008 
.2008 
.2010 

.1685 
.1688 
.1687 

.2007 
.2007 
.2008 

.0322 
.0319 
.0321 

.0001 
.0001 
.0002 

40,000 

50,000 

a 
b 
c 

.2007 
.  2010 
.2009 

.1693 
.1685 
.1685 

.2007 
.2007 
.2005 

.0314 
.0322 
.0320 

0. 
.0003 
.0004 

50,000 

100, 000 

a 
b 
e 

.2008 
.2010 
.2010 

.1689 
.1688 
.1687 

.2008 
.2008 
.2006 

.0319 
.0320 
.0319 

0. 
.0002 
.0004 

50.000 

150, 000 

a 
h 
e 

.2007 
.2009 
.2010 

.1683 
.1684 
.1684 

.2007 
.2008 
.2007 

.0324 
.0324 
.0323 

0. 
.0001 
.0003 

61,000 

211,000 

Bar  rupturcMi  1"  out- 
side the  4"  loailed 
section  at  a  drilled 
hole  defining  6" 
gauged  length 
used  in  measuring 

........ 

the  expansion 
when  determining 
the  annealing  tem- 
perature. 

1 
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No.  183. 
COLB-EOLLED  STEEL, 


Annealed  at  an  estimated  temperature  of  l,370o  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4t"  length  at  middle. 
Deflections  measured  on  chord  of  10". 
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Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Sets. 

Bemarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Inch. 
.1703 
.1600 
.1689 

Un- 
loaded. 

Inch. 
.2018 
.2008 
.2007 

Pounds, 
40,000 

0 

0 

a 
b 
e 

Inch. 
.2020 
.2011 
.2010 

Inch. 
.0315 
.0318 
.0318 

Inch. 
.0002 
.0003 
.0003 

• 

5,000 

5,000 

a 
b 

c 

.2021 
.2011 
.2010 

.1695 
.1684 
.1687 

.2017 
.2005 
.2006 

.0322 
.0321 
.0319 

.0004 
.0006 
.0004 

5,000 

10,000 

a 
b 
c 

.2020 
.2008 
.2008 

.1697 
.1683 
.1687 

.2017 
.2005 
.2005 

.0320 
.0322 
.0318 

.0003 
.0003 
.0003 

42,000 

52,000 

a 

b 
e 

.2020 
.2010 
.2011 

.1697 
.1688 
.1687 

.2019 
.2008 
.2007 

.0322 
.0320 
.0320 

.0001 
.0002 
.0004 

100,000 

152,000 

a 
b 
e 

.2016 
.2011 
.2009 

.1691 
.1682 
.1683 

.2015 
.2005 
.2006 

.0324 
.0323 
.0323 

.0001 
.0006 
.0003 

42,000 

1M,000 

Barruptnred  1"  out- 
side  the  4"  loaded 
section  at  a  drilled 
hole  used  in   de- 
fining  6"  gauged 
length   when    de- 
termining the  an- 
nealing   tempera- 
ture. 

462 


ENDUEANCE  OP  ROTATING  SHAFTS. 


No.  184. 
COLD-EOLLED  StEEL. 

Annealed  at  an  estimated  temperature  of  1,375<^  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measur^  on  chord  of  10''. 


Maxi. 

mum 

fiber 
BtreM 

per 
squnre 

inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Bemarks. 

Sacoes- 
sire. 

Total. 

On 
line. 

a 
b 
e 

a 
b 

c 

a 
b 

0 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

40,000 

0 
5,000 

0 

5,000 
233,200 

0 
5,000 

5,000 

10,000 

243,200 

Inch. 
.2004 
.2000 
.2020 

.2003 
.2001 
.2018 

.2000 
.2018 
.2002 

.1999 
.2017 
.2003 

ItuA. 
.1682 
.1684 
.1700 

.1681 

.1681 
.1697 

.1705 
.1719 
.1707 

.1706 
.1722 
.1706 

Inch. 
.2001 
.1988 
.2016 

.2000 
.1998 
.2015 

.1996 
.2014 
.2000 

.1997 
.2014 
.1999 

Inch. 
.0319 
.0304 
.0316 

.0319 
.0317 
.0318 

.0291 
.0295 
.0293 

.0291 
.0292 
.0293 

Inch. 
.0003 
.0012 
.0004 

.0003 
.0003 
.0003 

.0004 
.0004 
.0002 

.0002 
.0003 
.0004 

Fiztures     changed 
and  now  loaded  on 
single  rine   bear- 
ing at  midole. 

Bar  ruptured  at  mid- 
dle under  single 
ring  bearing. 

»• 
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No.  182. 

OOLD-EOLLED   STEEL. 

Annealed  at  an  estimated  temperatnre  of  1,800<=^  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
DeflectioDS  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

sqaare 
inch. 

Nnmber  uf  rotations. ' 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Sets. 

Kemarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 

0 

a 
b 
e 

a 
b 
e 

I 

Un- 
loaded. 

Poundt. 
40,000 

0 

6,000 

5,000 

40,000 

52,000 

0 

5,000 

10,000 

50,000 

102,000 

Inek. 
.1954 
.2001 
.1908 

.1067 
.1983 
.1984 

.1977 
.2024 
.2000 

.1974 
.2049 
.2010 

Inch. 
.1634 
.1680 
.1677 

.1639 
.1684 
.1668 

.1651 
.1696 
.1683 

.1651 
.1712 
.1677 

Jneh. 
.1953 
.2000 
.1998 

.1970 
.2011 
.1992 

.1978 
.2024 
.2008 

.1974 
.2044 
.2005 

Inch. 
.0319 
.0320 
.0321 

.0331 
.0327 
.0324 

.0327 
.0328 
.0325 

.0323 
.0332 
.0828 

Inch. 
.0001 
.0001 

0. 

—.0003 
—.0028 
—.0008 

-.0001 
0. 
.0001 

0. 
.0005 
.0005 

Bar  raptured  1"  oat- 
side  the  4"  loaded 
section  at  a  drilled 
hole   uaed  In  de- 
fining 6"  gauged 
length   when  de- 
termining anneal- 
ing temperatiure. 
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^O.  210. 

Gautier  Steel.    Marks,  2  Aj. 

Turned  down  from  rod  IJ"  diameter;  .17  per  cent  carbon. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33''. 

Loaded  over  4"  length  at  middle. 

Deflections  measured  on  chord  of  10". 

Bun  cold.    Stream  of  water  played  on  shaft  during  test. 


Maxi. 

iniim 

fiber 

stress 

per 

square 

inch. 

Number  of  rotations. 

Mic 

On 
line. 

rometer  readings 
flections. 

for  de- 
Un- 
loaded. 

Deflec- 
tions. 

Ineh. 
.0474 
.0473 
.0472 

Sets. 

Kemarks. 

Succes- 
sive. 

Total. 

Un- 
loaded. 

Loaded. 

Pounds. 
00,000 

0 
3,050 

0 
3,950 

e 

Inch. 
.1996 
.2003 
.2007 

Inch. 
.1507 
.1511 
.1505 

ine/i. 
.1981 
.1984 
.1977 

Ineh. 
.0015 
.0019 
.0030 

Barmptnred  at  out- 
side end  of  south 
middle  bearing. 

• 

This  bar  acquired  a  temperature  at  the  middle  of  110°  F.  The  water 
was  played  on  the  middle  4"  section,  and  near  by  on  its  length. 

From  2"  to  4"  outside  of  the  middle  4"  section  the  bar  acquired  a 
higher  temperature,  reaching  about  130<^  F.  as  a  maximum. 
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1^0.  204. 

Gautieb  Steel.    Marks,  3  A2. 

Turned  down  from  rod  IJ"  diameter ;  .34  i)er  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rotatioDS. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Sets. 

Bemarks. 

Succes- 
slvo. 

ToUl. 

On 
line. 

Un- 
loaded. 

Loaded. 

Inch. 
.1510 
.1513 
.1514 

Uu. 
loaded. 

Pound*. 
60,000 

0 

6,000 
4,000 

3, 5)0 
6.500 

0 

6,000 
10,000 

13,500 
20.000 

a 
b 
e 

Inch. 
.1984 
.1989 
.1991 

Inch. 
.1981 
.1981 
.1985 

Inch. 
.0471 
.0468 
.0471 

Ineh. 
.0003 
.0008 
.0006 

Temperature,  365°  F. 
at  oil  pockets. 

Temperature.342o  F. 
in  oil  pocketa. 

Bar  rested  3   days, 
then  test  resumed. 

Temperature,392<>  F. 
in  oil  pockets. 

Temperatare,400oF. 
in  oil  pockets. 

T6mperabnre,360°  F. 
in  oil  pockets. 

Kested  1  hour,  the 
temperature   fall- 
ing to  about  100<)  F. 

Bar  ruptured  at 
north  middle  bear- 
ing. 

a 
b 
e 

.1961 
.1932 
.2030 

.1396 
.1396 
.1455 

.1905 
.1896 
.1951 

.0507 
.0500 
.0496 

.0046 
.0030 
.0070 

* 

20.000  ;        40,000 
10,  000            !U).  000 

37,000 
17,000 

0 
23,700 

87,000 
104,000 

104,000 
127, 700 

a 
b 
e 

a 
b 
c 

.2018 
.1969 
.2022 

.2009 
.2004 
.1997 

.1426 
.1444 
.1456 

.1498 
.1496 
.1488 

.1937 
.1941 
.1946 

.1971 
.1969 
.1959 

.0511 
.0497 
.0490 

.0473 
.0471 
.0471 

.0081 
.0028 
.0076 

.0038 
.0035 
.0038 
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No.  211. 


Gautieu  Steel.    Marks,  3  Aj. 

Turned  down  from  rod  H"  diameter;  .34  per  cent  carbon. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33". 

Loaded  over  M'  length  at  middle. 

Deflections  measnr^  on  chord  of  10". 

Bun  cold.    Stream  of  water  played  on  shaft  during  test. 


Maxi. 
mum 

Number  of  rot»tioD«. 

Micrometer  readings 
flections. 

for  de- 

fiber 
atrMB 

- 

Deflec- 
tions. 

Sets. 

Remarks. 

per 

sqnare 

inch. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Inch. 

Loaded. 

Un- 
loaded. 

Inch. 

TtiundM. 

Iruih. 

Inch. 

Jneh. 

60,000 

0 

0 

a 

.1997 

.1525 

.1994 

.0469 

.0003 

h 

.2000 

.1520 

.1995 

.0475 

.0006 

e 

.2018 

.1528 

.1997 

.0469 

.0021 

Bar  rested  10  days 
wittiont  load. 

5,000 

5,000 

a 

.2038 

.1324 

.1815 

.0491 

.0223 

Temperatare  at  bear- 
ings about  lioo  F. 

b 

.1973 

.1288 

.1776 

.0488 

.0197 

e 

.2253 

.1392 

.1880 

.0488 

.0373 

5,000 

10,000 

a 

.1734 

.1174 

.1670 

.0496 

.0064 

Temperature  at  bear- 
ings about  1050  F. 

b 

.2230 

.1357 

.1848 

.0491 

.0301 

c 

.2230 

.1370 

.1868 

.0498 

.0362 

Bar  rested  16  hours 
without  load. 

0 

10,000 

a 

.2087 

.1360 

.1837 

.0477 

.0250 

b 

.2174 

.1305 

.1886 

.0491 

.0288 

c 

.2122 

.1375 

.1870 

.0496 

.0252 

a 

.2105 

.1342 

.1835 

.0493 

.0270 

Headings  repeated. 

1,600 

11,600 

Bar  ruptured  at  cen- 
ter of  south  mid- 

' 

dle  bearing. 
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:No.  208. 


Gautier  Steel.    Marks,  5  A2. 

Turned  down  from  rod  IJ"  diameter;  .55  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4^"  length  at  middle. 
Deflections  measnr^  on  chord  of  10'^ 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 

Sets. 

Komarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

h 
e 

a 
b 

e 

Un 
loaded. 

Loaded. 

Inch. 
.1518 
.1617 
.1521 

.1380 

.1899 
.1508 

.1367 
.1404 
.1482 

Un- 
loaded. 

Inch. 
.1994 
.1995 
.2000 

.1894 

.1904 
.2010 

.1871 
.1915 
.1990 

tions. 

Inch. 
.0476 
.0478 
.0479 

.0514 

.0505 
.0502 

.0514 
.0511 
.0508 

Pound*. 
00,000 

0 
5,000 

15,000 

57,000 
23,000 

11,800 

0 
5,000 

20,000 

77,000 
100,000 

111,800 

Inch. 
.1997 
.1997 
.2003 

.1895 

.1961 
.2116 

.1871 
.2004 
.2112 

Ifieli. 
.0008 
.0002 
.0003 

.0001 

.0057 
.0106 

0. 
.0089 
.0122 

Temperature  in  oil 
IK>ckets,  B30O  F. 

Temperature,  3 18°  F. 

Restetl  1  hour   un- 
loaded. 
Temperature,3253  F. 

Bar  ruptured  4"  out- 
side north  middle 
bearing. 

a 
b 
c 

.1929 
.1945 
.2093 

.1405 
.1308 
.1507 

.1915 
.1902 
.2009 

.0610 
.0504 
.0502 

.0014 
.0043 
.0084 

1 

1 

1 
1 

• 

No.  207. 


Gautier  Steel.    Marks,  5  Ai. 

% 

Turned  down  from  rod  IJ''  diameter;  .65  per  cent  carbon. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33". 

Loaded  over  4"  length  at  middle. 

Deflections  measured  on  chord  of  10". 

Sun  cold.    Stream  of  water  played  on  shaft  during  test. 


Maxi- 
mum 
liber 

stress 
per 

square 
inch. 


Pound9. 
60,000 


Number  of  rotations. 


Succes- 
sive. 


Total. 


5,000 


0,950 


5.000 


11,050 


Micrometer  readings 
Hections. 

for  de- 

On 
line. 

Un- 
loaded. 

Jjooded. 

Inch. 
.1523 
.1520 
.1523 

.1328 
.1214 
.1331 

Un- 
loaded. 

a 
b 
e 

a 
b 
c 

Inch. 
.2000 
.2000 
.2002 

.2235 
.1899 
.2206 

Inch. 
.1997 
.1995 
.1998 

.1868 
.1733 
.1841 

Deflec- 
tions. 


Sets. 


Inch. 
.0474 
.0475 
.0475 

.0540 
.0519 


Inch. 
.0003 
.0005 
.0004 

.0367 
.0166 


.0610       .0365 


Remarks. 


Bar  ruptured  at 
outer  end  of  south 
bearing. 
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No.  198. 

Gauteer  Steel.    Marks,  7  Ai. 

Turned  down  from  rod  IJ"  diameter;  ,73  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 

Number  of  rotations. 

Micrometer  readings 
flections. 

for  de- 

fiber 
stress 

Deflec- 
tions. 

Sots. 

Ileraarks. 

per 

square 

inch. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Inch. 

Loaded. 
Inch. 

Un- 
loaded. 

Pounds. 

Inch. 

Inch. 

Iiieh. 

60,000 

0 

0 

a 

.1997 

.1534 

.1994 

.0400 

.0003 

b 

.1995 

.1530 

.1993 

.0403 

.0002 

.1095 

.1527 

.1992 

.0465 

.0003 

At  2,000  rotations 
the  bar  reacheil  a 
temporatnre  o  f 
about  140O  F.,  and 
when  unloaded 
vrabbled  violen  tly . 

Krsted  over  nighty 
and  npon  resum- 
ing the  test  ac- 
quired a  tempera- 

ture of  about  220O 

F.  at  the  conclu- 

sion of  6,000  rota- 

tions. 

6,000 

6,000 

a 
b 

.1970 
.1016 

.1483 
.1416 

.1962 
.1895 

.0479 
.0479 

.0008 
.0021 

(Moasuroments  tak- 

• 

c 

.2090 

.1564 

.2043 

.0479 

.0047 

(    en  while  hot. 

4,000 

10,000 

a 

.2085 

.1520 

.2010 

.0400 

.0075 

Temperature,  about 
275°  F. 

b 

.1970 

.1460 

.1955 

.0495 

.0021 

Oil  smoked. 

c 

.1982 

.1475 

.1950 

.0484 

.0023 

At  20,000  rotations 
the  bar  had  sc- 
quired  a  blue  color. 

30,000 

40.000 

a 

.1962 

.1453 

.  1952 

.0499 

.0010 

b 

.2044 

.1513 

.2000 

.0487 

.0044 

c 

.1995 

.1480 

.1970 

.0490 

.0025 

At  125,000  rotations 
thermometer  held 
in  oil  pocket  of 
middle  bearing 
registers  332«>  F. 

Maximum    ob- 

served. 

85,000 

125,000 

a 

.2013 

.1481 

.1977 

.0496 

.0036 

b 

.1970 

.  1474 

.1965 

.0491 

.0011 

e 

.2010 

.l5o:i 

.1995 

.0492 

.0015 

At  134  rotations  tem- 
perature 365°  F. 

21,000 

149, 000 

a 

.2015 

.1478 

.1971 

.0493 

.0044 

Temperature,  304°  F. 

b 

.2015 

.1498 

.1987 

.0489 

.0028 

e 

.1991 

.1478 

.1968 

.0490 

.0023 

After  resting  15 
hours,  tempera- 
ture 80°  F. 

0 

149, 000 

a 

.2005 

.1504 

.1980 

.0476 

.0025 

b 

.2011 

.1510 

.1990 

.0480 

.0021 

e 

.1095 

.1490 

.1978 

.0483 

.0022 

Rotating  resumetl 
without  wabbling 
of  shaft. 

At  160,000  rotations 
the  temperature, 
as  shown  by  ther- 
mometer placed  in 
oil  pocket  of  mid- 
dle  l>earing,  was 

2620  F. 
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"No.  198 — Continued. 


Maxi- 
mum 
fiber 
stress 
per 
square 
inch. 

Number  of  rotations. 

Micrometer  readinga  fur  de- 
flections. 

I>eliec. 
tions. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 
Inch. 

Un- 
loaded. 

Pounds, 
60,000 

00,500 

218,600 

Inch. 

Inch, 

Inoh, 

Inch. 

Bar  ruptured  i"  in- 
side the  4"  middle 
bearing.  The  frac- 
tured surface  was 
fine  granular  with 
very   slight    bat- 
tered-down ap- 
pearance.   This 
surface   was    not 
colored  by  the 
heat  of  the  speci- 
men.   A  t  the  time 
of   rupture  oil 
smoked     at     the 
middle  bearing 
and  the  tempeia- 
tnre  of   the   bar 
was  in  the  vicin- 
ity of  800°  F. 

H.  Boc.  373 31 
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No.  199. 

Gautier  Steel.    Mares,  7  A2. 

Turned  down  from  rod  IJ"  diameter;  .73  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Loaded  over  4t"  length  at  middle. 
Deflections  measured  on  chord  of  10". 

Shaft  run  cold.    A  stream  of  cold  water  at  14P  F.  played  on  the  shaft 
during  the  test. 


Maxi- 
mum 

Number  of  rotations. 

Micrometer  readings 
flections. 

for  de- 

fiber 
stress 

Deflec- 
tions. 

SeU. 

Itemarks. 

per 

square 

inch. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Inch. 

Loaded. 
Inch. 

Un- 
loaded. 

Inch. 

Pound*. 

Inch. 

Inch. 

60,000 

0 

0 

a 

.2005 

.1533 

.2005 

.0472 

0. 

b 

.2007 

.1533 

.2005 

.0472 

.0002 

e 

.2004 

.1528 

.2001 

.0473 

.0003 

Bar  reached  the  tem- 
perature of  abont 
105°  F.  while  run- 

ning. 

.        6,000 

6,000 

a 

.1077 

.1469 

.1056 

.0487 

.0021 

b 

.2055 

.1481 

.1070 

.0489 

.0085 

c 

.2030 

.1474 

.1965 

.0491 

.0066 

7,300 

13,300 

a 

.1657 

.1455 

.1948 

.0493 

1    .0009 

b 

.1005 

.1460 

.1953 

.0493 

.0012 

« 

.2058 

.1470 

.1966 

.0406 

.0092 

21,600 

34,000 

Bar  ruptured  at  oat- 
side  edge  of  north 

1 

center  bearing;  me- 

dium coarse  gran- 

ular,   with    dull 

leaden   appear- 

ance, penetrating 
an  average  depth 

of  1"  from  the  cir- 

c  u  m  f  e  r  enoe. 

There  were  two 

small    circular 

cracks  in  the  im- 

, 

• 

mediate  vioini  t  J  of 

the  fractured  sur- 

face.    The   maxi- 

mum temperature 
reached    by  the 

1 

1 

shaft  during  run- 

1 

ning  was  about 

HOOF. 
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.  No.  200. 

Gaittieb  Steel.    Marks,  9  Ai. 

Turned  down  from  rod  IJ"  diameter;  .82  per  cent  carbon. 
Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 
Loaded  over  4'^  length  at  middle. 
Deflections  measur^  on  chord  of  10'^ 


Maxi- 
mum 
fiber 
streas 

Kumber  of  rotations. 

Micrometer  readings 
iiectioDS. 

for  de- 

Deflec- 
tions. 

Sets. 

Bemarks. 

per 

'  square 

inch. 

Suooes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Ineh. 

Ineh. 

Pounds. 

Ineh. 

Ineh. 

Ineh. 

eo,ooo 

0 

0 

a 

.1992 

.1515 

.1090 

.0475 

.0002 

b 

.1900 

.1518 

.1988 

.0470 

.0002 

e 

.1991 

.1520 

.1988 

.0468 

.0003 

After  800  rotations 
the  box  was  too  hot 
to  bear  the  hand. 

2,000 

2,000 

a 

.2071 

.1464 

.1955 

.0491 

.0116 

b 

.2049 

.1478 

.1968 

.0490 

.0081 

e 

.1993 

.1434 

.1925 

.0491 

.0068 

2,000 

4,000 

a 

.2081 

.1485 

.1978 

.0493 

.0103 

b 

.2053 

.1493 

.1987 

.0494 

.0066 

e 

.1967 

.1419 

.1906 

.0487 

.0061 

U,800 

18,800 

Temperature  of  bar, 
815°  F.,  as  shown 

b^  thermometer  in 

oil  pocket 

1,200 

20,000 

a 

.2021 

.1474 

.1967 

.0493 

.0054 

b 

.1970 

.1456 

.1940 

.0493 

.0021 

e 

.2014 

.1490 

.1981 

.0491 

.0033 

54,500 

74,500 

a 

.2040 

.1450 

.1958 

.0508 

.0082 

Temperature  of  bar 
2460F. 

b 

.2026 

.1466 

.1966 

.0500 

.0059 

0 

.2000 

.1448 

.1948 

.0500 

.0052 

Rested  15  hoars,  then 
1,200  rotations  and 
measured. 

1,200 

76,700 

a 

.2003 

.1464 

.1952 

.0488 

.0051 

Temperature   about 

b 

.1996 

.1460 

.1954 

.0494 

.0041 

HOOF. 

e 

.2026 

.1463 

.1956 

.0493 

.0070 

19,300 

95,000 

^ 

Temperature  in  oil 
pocket.  3460  p. 

45,000 

140,000 

Temperature,  3140  F. 
The  rotations  have 

been    contiuucus 

4 

since  the  last  ob- 
servation. 

8,200 

14S.200 

Bar  ruptured  under 
south   section   of 

middle  bearing. 
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No.  201. 

Oautier  Steel.    Marks,  9  As. 

Tarned  down  from  rod  1^''  diameter,  .82  per  cent  carbon. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33". 

Loaded  over  4"  length  at  middle. 

Deflections  measared  on  chord  of  10". 

Bun  cold.    Stream  of  water  played  on  shaft  during  test. 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Ineh. 
.0467 
.0479 
.0471 

.0475 
.0468 
.0471 

.0488 
.0494 
.0494 

.0493 
.0500 
.0497 

Seta. 

Bemarks. 

Sucoes- 
sive. 

Total. 

On 
line. 

a 
b 
e 

a 
b 
c 

a 
b 
c 

a 
b 
c 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Poundg. 
00,000 

0 

0 

4,000 
16,000 
22,000 

0 

0 

4,000 
20,000 
42,000 

Inch, 
.1094 
.1993 
.1996 

.1996 
.1994 
.1994 

.1966 
.20S5 
.2027 

.1980 
.1976 
.2065 

Inch. 
.1624 
.1511 
.1522 

.1518 
.1524 
.1521 

.1445 
.1459 
.1458 

.1436 
.1425 
.1458 

In^. 
.1991 
.1990 
.1993 

.1993 
.1092 
.1992 

.1933 
.1953 
.1952 

.1929 
.1925 
.1955 

Ineh. 
.0003 
.0003 
.0003 

.0003 
.0002 
.0002 

.0032 
.0102 
.0076 

.0051 
.0061 
.0110 

Temperatnre,100oF. 

Bar     ruptured     in 
south    middle 
bearing. 

ENDURANCE  OF  ROTATING  SHAFTS. 
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No.  202. 

Oautibr  Stbel.    Marks^  11  Ai. 

Tarn^  down  from  rod  1^''  diameter;  1.09  per  cent  carbon. 
Diameter,  V.    Speed  of  rotation,  400  per  minute. 
Length  between  end  beariDgs,  33''. 
Loaded  over  4''  length  at  middle. 
Deflections  measured  on  chord  of  10''. 


Maxi 
mum 
fiber 

strees 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflee- 
tions. 

Sets. 

Sacces- 
sive. 

Total. 

On 
line. 

a 
b 
c 

a 

b 
a 

a 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
60,000 

0 
2,000 

,600 
13.900 

600 

51,000 
2,000 

14.000 
6,200 

0 
2,000 

11,600 
25.400 

26,000 

77,000 
79,000 

03,000 
09,200 

Inek. 
.2001 
.2004 
.2000 

.1956 

.2287 
.1960 

.2015 

Inch, 
.1528 
.1531 
.1628 

.1362 

.1674 
.1826 

.1387 

Inch. 
.1099 
.2000 
.1908 

.1842 

.2067 
.1818 

.1878 

Inch. 
.0471 
.0460 
.0470 

.0480 

.0403 
.0403 

.0401 

Inch. 
.0002 
.0004 
.0002 

.0114 

.0220 
.0132 

.0137 

Temperature  about 
220OF. 

Readings    repeated 

on  line  a. 
Temperature  In  oil 

pocket  4720  i\ 
At   this    time    the 

temperature  of  bar 

had  fallen  to  3740  F. 

Temperature,  246o  F. 

Temperature,  336°  F. 

Bar  ruptured  about 
8("outsideof  south 
middle  bearing  at 
fine  line  scored  in 
surface  defining 
the  limits  of  the 
gwuged  section. 

a 

b 

e 

.1938 
.2018 
.2030 

.1440 
.1508 
.1521 

.1940 
.1094 
.2006 

.0401 
.0486 
.0485 

.0002 
.0024 
.0024 

a 

b 

e 

.1960 
.1060 
.2070 

.1453 
.1450 
.1507 

.1042 
.1947 
.2000 

.0480 
.0488 
.0403 

.0018 
.0013 
.0070 

1 

n 
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No.  203. 

Gautibr  Steel.     Marks,  11  Aa. 

Turned  down  from  rod  IJ"  diameter;  1.09  per  cent  carbon. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33'^ 

Loaded  over  4"  length  at  middle. 

Deflections  measured  on  chord  of  10'^ 

Bun  cold.    Stream  of  water  played  on  shaft  during  test. 


Maxi- 
mum 
fiber 

Btre«a 
per 

sqnare 
inch. 

Xamber  of  rotations. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Inch. 
.0463 
.0467 
.0467 

.0518 
.0550 
.0517 

Rets. 

Bemarks. 

Succes- 
sive. 

0 

20,000 
3,000 

Totol. 

0 

20,000 
23,000 

On       Un- 
line.  loaded. 

Loaded. 

loaded. 

Inch. 
.1987 
.1985 
.1987 

.1820 
.1821 
.1898 

Pound*. 
60,000 

Inch, 
a        .1990 
b    1    .1989 
c        .1900 

a        .1027 
b    t    .1925 
e        .2206 

1 

Inch. 
.1524 
.1518 
.1520 

.1307 
.1271 
.1381 

Inch. 
.0003 
.0004 
.0003 

.0007 
.0104 
.0307 

Bar  raptured. 

1 

1 

i 
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EHDUSAHCE  OF  KOTAUirO  SHAFTS. 

SUMMARIZED  TABULATION, 
SHAFTS  LOADED  OK  SINGLE  BEAJEUKa  AT  MIDDLE. 


No.  of 
teat. 


176 
177 

178 
185 


170 
171 
172 
173 
174 
175 
161 
162 
163 
105 
164 
166 
167 
168 
169 
160 
155 
156 
167 
158 
150 
188 
153 
154 
149 
150 
151 
152 


Material. 


Cold-rolled  atccl 
do 


do 
.do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

....do 

do 

do 

Cold-drawu  steel. 
do 


.do 

.do 

.do 

.do 

do 

.do 

.do 

.do 

do 

do 

.do 


An- 
nealing 
temper- 
ature. 


Dtg.  F. 


1,783 


Speed 
of  rota- 
tion 
per 
minute. 


400 
400 

400 
400 


Maxi- 
mum 
fiber 
streaa 

per 

s<)nare 

inch. 


Total 
number 
of  rota- 

tioua. 


400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 


Pounds. 
35,000 
35,000 

35.000 
40,000 


45,000 
45,000 
45,000 
45,000 
45,000 
45,000 
55,000 
55,000 
55,000 
55,000 
55,000 
55.000 
55,000 
55,000 
55,000 
35,000 
40,000 
40,000 
40,000 
40,000 
40,000 
40,000 
45,000 
45,000 
50,000 
50,000 
55,000 
55,000 


1, 560, 310 
3, 829, 400 

7,598,540 
238,880 


152,580 

151,000 

50,200 

50,000 

50.000 

50,000 

103,340 

52,400 

77,600 

48,100 

50,000 

50,000 

50,000 

50,000 

50,000 

700,000 

1, 112, 140 

708,300 

485,260 

372, 870 

465,120 

553, 700 

354,450 

283,550 

104,100 

97,000 

57,300 

40,400 


Kemarks. 


Ear  ruptured. 

Bar  ruptured  2"  A:om   middle 

bearing. 
Bar  ruptured. 

Bar  ruptured  3"  from  center  at  a 
small  drilled  hole  defining  tlie 
gauge  section  In  determining 
the  annealing  temperature. 
Bar  ruptured. 

Do. 
Test  discontinued. 

Do. 

Do. 

Do. 
Bar  ruptured. 

Do. 

Do. 

Do. 
Test  discontinued. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bar  ruptured. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


SHAFTS  LOADED  ON  DOUBLE  BEARING,  4"  CENTER  TO  CENTER  AT  MIDDLE. 


179  >  ColdroUed  steel 


181 


180 
183 
184 


182 


186 

187 
197 

196 


.do 


.do 
.do 
.do 


6i5 


.do 


1,032 
1,370 
1.375 


1,800 


Cold-drawn  steel 


.do 
.do 

.do 


454 
552 


400 
400 


400 
400 
400 


400 


400 

400 
400 

400 


40,000        857,400     Bar  ruptured  at  one  extremity 

I      of  4'' loaded  section. 

40,000        234,000  I  Bar  ruptured  1"  outaide  the  4" 

loaded  sectiou  at  a  drilled 
hole  defining  gauged  length 
in  determining  the  annealing 
temperature. 

40, 000        211, 000  Do. 

40, 000         194,  (M)0  Do. 

40, 000        243, 200     Load  changed  to  single  bearing 

alter  5,000  rotations.  Bar  rup- 
tured at  middle  under  single 
ring  bearing. 

40, 000        102,  OOO     Bar  ruptured  1"  outaide  the  4" 

loaded  section  at  a  drillfd 
hole  defining  gauged  length 
in  determining  the  annealing 
temperature. 

40, 000        838, 200     Bar  ruptured  1"  inside  the  4" 

loaded  section. 

40, 000        604, 000     Test  dlftcontinued. 

40,000  '  1,249,800     Bar  ruptured  between  middle 

hearings. 

40, 000  2, 315, 500  Bar  ruptured  alwut  mid  way  be- 
tween the  end  boaringH. ' 
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Summarized  to&«Za/u>ii--Continaed. 

SHAFTS  LOADED  ON  DOUBLE  BEARHiG,  4"  CENTEK  TO  CENTER  AT  MIDDLE— Gont^d. 


No.ofl 
test. 


191 
192 
189 
190 
195 


Material. 


194 
103 


Cold-tlrawn  steel 

do 

do 

do 

do 


.do 
do 


An- 
nealing 
temper- 
ature. 


Deg.F. 
673 
703 
889 
904 
1,167 


1,340 
1,403 


1 

speed 
ofrota- 
,    tion 

Maxi- 
mum 
liber 
stress 

mmute. 

per 

square 
inch. 

400 
400 
400 
400 
400 

Pownda. 
40.000 
40,000 
40,000 
40,000 
40,000 

400 
400 

40,000 
40,000 

Total 
number 
of  rota- 
tions. 


991,000 
1,345.600 
523,000 
708,000 
646.800 


542,000 
280,000 


Bemarks. 


Bar  rnptared. 
Do. 
Do. 
Do. 
Bar  ruptured  in  two  plaoes  on 
opposite  sides,  one  abont  ".7 
from  center  of  north  bearinip, 
the  oiJier  1".40  from  centw 
of  south  bearing. 
Bar  raptured. 
Do. 


STEEL  BARS  OF  DIFFERENT  CARBONS  RC7N  AT  DIFFERENT  TEMPERATURES. 


No.of 
test. 

206 
209 
205 
210 
204 
211 
208 
207 
198 
199 
200 
201 
202 
203 

Material. 

Maxi- 
mum 
temper- 
ature 
of  test. 

Speed 
of  rota- 
tion 

minute. 

Maxi- 
mum 
liber 
stress 

per 

square 

inch. 

Total 
number 
of  rota- 
tions. 

85,200 
4,850 

32,300 

3,950 

127,700 

11,600 
111,800 

11,950 
218, 500 

34,900 
148.200 

42,000 

99,200 

23,000 

Remarks. 

Gautier  steel,  .15  c 

do 

Deg.  F. 
374 

00 
426 
110 
400 
110 
330 

74 
365 
110 
346 
100 
472 

74 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

l^ounda. 
60.000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

Bar  mptursd  midway  middle 

bearings. 
Bar  ruptured  at  outside  end  of 

south  middle  bearing. 
Bar  ruptured  between  middle 

bearings. 
Bar  ruptured  at  outside  end  of 

middle  bearing. 
Bar  ruptured  at  north  middle 

bearing. 
Bar  ruptured  at  south  middle 

bearing. 
Bar  ruptured  \"  outside  north 

middle  bearing. 
Bar  ruptured  at  outer  end  of 

south  bearing. 
Bar  ruptured  |"  inside  the  4" 

middle  bearing. 
Bar  ruptured  at  outside  end  of 

north  middle  bearing. 
Bar  ruptured  under  soath  mid- 
dle bearing. 
Bar  ruptured  in  south  middle 

bearing. 
Bar  ruptured  aboat  3^"  outside 

of  the  south  middle  bearing. 
Bar  ruptured. 

Gautier  ateel,  .17  c 

do 

Gautier  steel.  .34  o 

do 

Gautier  steel,  .55  c 

do 

Gautier  steel,  .73  c — 
do 

Gautier  steel,  .82  c — 
do 

Gautier  steel,  1.09  c. . . 
do 

ANNULAR  TENSION  SPECIMENS 


FROM 


UNRUPTURED  AND  RUPTURED  ENDURANCE  SHAFTS. 


Form  of  spedmena. 


tf 


H-  1 
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SPEdMEHS  FBOM  UmUPTXTBED  SHAFTS. 

ITo.  6027. 

Cold-Rolled  Steel. 

Annular  specimen  from  outer  end  of  endurance  shaft  ISfo.  164. 

Diameters,  \  ?^*«™'',;';^,«2. 

'  ( interior,  ".887. 
Sectional  area,  .164  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incD. 

Elongation. 

Set. 

Pounds. 

164 

820 

1.640 

2,400 

8,280 

4,100 

4,920 

5,740 

6.560 

7,380 

8,200 

9,020 

9,512 

9,840 

10,168 

10,496 

10,824 

11, 152 

11,480 

11,808 

12,136 

12,464 

12,792 

12, 810 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
78,110 
0 

Inch. 

0. 

0. 

.0001 
.0003 
.0005 
.0006 
.0007 
.0009 
.0010 
.0012 
.0013 
.0015 

Inch. 
0. 

Initial  IomI. 

Elastic  limit,  approximate. 

Tensile  strength. 
=  16  per  cent. 

.0021 
.0046 
.0070 
.0108 
.0138 
.0197 
.0248 
.0335 
.0450 
.0730 

.16 

Exterior  diameter,  '^88  =  ".1182  reduction. 

Appearance  of  fracture,  silky. 

Note. — Specimens  Nos.  5027  to  6041,  inclusive,  were  bored  out  cylin- 
drlcally  a  length  of  }" ;  all  subsequent  specimens  were  bored  cylindri- 
cally  1"  long,  interior  diameter. 
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No.  5028. 

OOLD-ROLLBD  STEEL. 

Annnlar  specimen  from  middle  section  of  endurance  shaft  No.  164. 

Diameters  1  ^^^'^^h  "•^^^• 
-uiameters,  |  int^^ior,  ".886. 

Sectional  area,  .167  square  inch* 
Gauged  lengthy  V\ 


Applied  loads. 

In  gaaged  length. 

Remarks. 

Total. 

Per  square 
incli. 

Elongation. 

Set. 

Pound*. 

167 

835 

1,670 

2,505 

3,340 

4,175 

6,010 

5,845 

6,680 

7,515 

8,350 

8,684 

9,018 

9,362 

9.686 

10,020 

10,354 

10,688 

11,022 

11,356 

11,690 

12.024 

12,358 

12,692 

13,026 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85.000 
40,000 
45,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
0 

Inch. 

0. 
.0002 
.0003 
.0004 
.0006 
.0008 
.0009 
.0011 
.0013 
.0015 
.0019 
.0021 
.0023 
.0028 
.0082 
.0042 
.0061 
.0060 
.0086 
.0112 
.0150 
.0190 
.0260 
.0315 
.0443 
.11 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 
—11  per  cent. 

Exterior  diameter,  ".92  =  ".0790  reduction. 

Appearance  of  fracture,  silky.  The  exterior  surface  of  the  specimen 
in  the  vicinity  of  the  place  of  rupture  was  thickly  studded  with  small 
cracks,  which  opened  during  the  continuance  of  the  test. 


SPECIMENS  FROM   UNRUPTURED   SHAFTS. 

No.  6029. 
OOLD-BOLLED  BtEBL. 

Annalar  specimen  from  oater  end  of  endurance  shaft  No.  166. 

Diameters  i  ^^^^ior,  ".999. 
uiameters,  |  i^^^^p^  ,,374^ 

Sectional  area,  .184  square  inch. 
Gauged  length,  1". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Sot. 

P<mnd9. 

184 

020 

1,840 

2,760 

8,680 

4,600 

6,520 

6,440 

7,360 

8,280 

0,200 

0,568 

0,036 

10,304 

10, 672 

11.040 

11,408 

11,776 

12,144 

12,512 

12,880 

13,248 

18,616 

13,084 

14,352 

14.720 

14,760 

0 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,000 
60,000 
62,000 
64.000 
56,000 
58.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
80,220 
0 

Inch, 

0. 

.0001 
.0003 
.0006 
.0007 
.0009 
.0010 
.0011 
.0013 
.0015 
.0016 
.0017 
.0018 
.0018 
.0010 
.0020 
.0026 
.0066 
.0080 
.0116 
.0170 
.0215 
.0200 
.0420 
.0538 
.0000 

Inch. 
0.  ' 

Initial  load. 

Elastic  limit. 

Tensile  strength. 
=  24  per  cent. 

.24 

Exterior  diameter,  '^86  =  'M39  reduction. 
Appearance  of  fracture,  silky. 
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No.  5030. 
GOLD-BOLLED  STEEL. 

Annular  specimen  from  middle  sectiou  of  endarance  shaft  No.  106. 

Diameters  I  ^^^"or,  ".999. 
diameters,  |  ^^^^^^^.^  /,  374 

Sectional  area,  .184  square  inch. 
Gauged  length,  1." 


Applied  loads. 

In  ganged  length. 

1 

i 

Remarke. 

Total. 

Per  BQoare 
inoh. 

Elongation. 

Set. 

Poundi. 

184 

920 

1,840 

2,760 

3,680 

4,000 

5,520 

6,440 

7,360 

8,280 

9,200 

9,568 

9,936 

10,304 

10.672 

11,040 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85.000 
40,000 
45,000 
60,000 
62.000 
54,000 
56,000 
58,000 
60,000 
0 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0008 
.0000 
.0011 
.0012 
.0014 
.0017 
.0019 
.0025 
.0033 
.0048 
.0089 
.04 

Inch. 
0. 

Initialload. 

Elastic  limit. 

Tenaile  strength. 
—4  per  cent. 

Exterior  diameter,  ".98='^019  reduction. 

Appearance  of  fracture,  50  per  cent  of  surface  silky.  50  per  cent  in 
irregular  patches  granular.  The  granular  patches  had  a  dark-colored 
appearance.  From  their  general  appearance  it  was  uncertain  whether 
the  granular  patches  existed  as  cracked  spots  prior  to  the  tensile  test 
or  were  developed  during  this  test. 


SPECIMENS   FROM   UNRUPTURED   SHAFTS. 
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No.  5031. 
COLD-EOLLED   STEEL. 

Annular  specimen  from  oater  end  of  endurance  shaft  No.  167, 

Sectional  area,  .182  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

IRemarks. 

Total. 

Per  squaro 
Incn. 

Elongation. 

Set. 

Pounds. 
182 
910 

Pounds. 
1,000 

S.  MM 

Inch. 
0. 
.0001 

Inch. 
0. 

Initial  lowl. 

1, 820    '        10.  000 

.0003 

2,730             15.000                OOttS 

3,640 
4,550 
5,460 
0,370 

20,000    !          .0007 
25, 000  .  f          . 0009 

30,000 
a&.  000 

.0010 
.0011 
.0013 
.0015 
.0017 
.0017 
.0018 
.0018 
.0019 
.0020 

7,280            40,000 
8, 100            45,  000 
9, 100             SO.  000 

9,464 

9,828 

10.192 

52,000 
64,000 
56.000 

10.556            58,000 
10, 920            60, 000 
11, 284            62. 000 

Elastic  limit. 

.0030 
.0060 
.0075 

11,648 
12, 012 
12,376 
12,740 
13,104 
13,468 
13,832 
14,196 
14.560 
14,600 
0 

64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
80,220 
0 

,0111 
.0150 
.0201 
.0265 
.0375 
.0505 
.0750 

Tensile  strength. 
=  23  per  cent. 

.23 

Exterior  diameter,  ".86 =".149  reduction. 
Appearance  of  fracture,  silky. 
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Ko.  5031a. 
OOLB-BOLLED  STEEL. 

Annular  6x>ecim6n  from  middle  section  of  endurance  shaft  No.  167, 
T\-        J.        ( exterior,  ".999. 
^»*"«*«™'i  interior,' ".875. 
Sectional  area,  .182  square  inch. 
Gauged  length,  1". 

A  fine  crack  existed  at  the  middle  of  this  specimen,  one  which  had 
developed  during  the  endurance  test. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  M  aare 
incn. 

Elongation. 

Set. 

Pounds. 

182 

010 

1,820 

2, 730 

.  3,640 

4.550 

5,460 

6,370 

7,280 

0 

Pounds. 

1,000 

5,000 

10.000 

15,000 

20,000 

25,000 

30,000 

35,000 

40.000 

0 

Inch. 

0. 

.0001 
.0004 
.0007 
.0012 
.0016 
.0021 
.0038 
.0135 
.02 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
=  2  per  cent. 

Exterior  diameter,  ".98= ".019  reduction. 

Appearance  of  fracture,  granular  60  per  cent,  silky  40  per  cent.  The 
granular  parts  evidently  represented  the  metal  which  had  been  rup- 
tured during  the  endurance  test. 


SPECIMENS  PROM  UNRUPTURED   SHAFTS. 

No.  6032. 
GOLD-BOLLBD  STBEL. 

ADDular  specimen  from  outer  end  of  endnrance  shaft  No.  169. 

Diameters  J  ?^^^^^^^';-^^- 
'  ( interior,  ".862. 

Sectional  area,  .200  square  inch. 

Gauged  length,  l'^ 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Blongation. 

Set. 

Pound*. 

200 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10.400 

10,800 

11,200 

11,600 

12,000 

12,400 

12.800 

13,200 

13,600 

14.000 

14.400 

14.800 

15.200 

15,000 

15,800 

15.910 

0 

Pound*. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
79,000 
79,560 
0 

Inch. 

0. 

.0002 
.0008 
.0004 
.0006 
.0009 
.0010 
.0011 
.0012 
.0014 
.0016 
.0017 
.0018 
.0019 
.0019 
.0024 
.0060 
.0080 
.0128 
.0170 
.0210 
.0275 
.9856 
.0170 
.0070 
.0095 

IneK. 
0. 

Initial  load. 

EUistio  limit. 

Tensile  strength. 
—  24  per  cent. 

.24 

Exterior  diameter,  '^84  =  'M59  reduction. 
Appearance  of  fracture,  silky. 

H.  Doc.  373 32 
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No.  .Tms. 

Annolar  specimen  from  middle  section  of  endoranee  shaft  Xol  169L 

Diameters.  *  ^l**^"*^^-    •^- 

t  interior,    .^.  •. 

Sectional  arva.  .160  sqnarv  inch. 
Ganged  ienirth.  1  . 
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SPECIMENS   FROM   UNRUPTURED   SHAFTS. 

a 

No.  5034. 

OOLD-ROLLBD   STEEL. 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  172. 

T\i»r..^4^^r^  ( exterior,  ".999. 
Diameters,  j  interior,  -.876. 

Sectional  area,  .181  square  inch. 
Gauged  length,  1". 
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1 

Appliedloads.       '      In  gauged  leogtfa. 

Remarks. 

1 
Total.     ^®in(^*.*™  Elongation.;        Set. 

PoundM. 

181 

905 

1,810 

2,715 

3,620 

4,525 

5,430 

6,335 

7.240 

8,145 

9,050 

9,412 

9,774 

10,136 

10, 498 

10,  679 

10,860 

11, 222 

11,584 

11, 946 

12,306 

12,670 

13,032 

13,394 

13,620 

1 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50.000 

Inch. 

0. 

.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0012 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 

Tensile  strength. 
=  26  per  cent. 

.0013 
.0015 

.0017 

52,000    ,          .0018 
54,  000              .  0019 
56,000              .0019 
58, 000              .  0021 
50,000    ,          .0022 
60,  000     '          -  O0R7 

.  •  • .     . 

62,000 
61,000 
66,000 
68,000 
70,000 
72,000 
74,000 
7.^.250 

.0130 
.0182 
.0235 
.0310 
.0410 
.0540 
.0760 
.1470 
.26 

0                    0 

Exterior  diameter,  ".83  =  ".169  reduction. 
Appearance  of  fracture,  silky. 


500  8P£CIM£N8  FROM  UNBUPTUBED  SHAFTS. 

No.  5035. 

OoLD-BoiiLEB  Steel. 

Annular  specimen  from  middle  section  of  endorance  shaft  No.  172. 

Diameters  i  «^t®™r»  ''-^99. 
iiiameters,  |  in^„^j^  „  ggg^ 

Sectional  area^  .191  square  inch. 
Gauged  length,  V. 


Applied  loads. 

In  ganged  length. 

Totia. 

Per  Mnare 
incn. 

Elongation. 

Set. 

Pounds. 

191 

955 

1,910 

2,865 

3,820 

4,775 

5,730 

6,685 

7,640 

8,595 

0.550 

9.932 

10,314 

10,696 

11,078 

11,269 

11,460 

11,842 

12,224 

12,606 

12,988 

13,370 

18,752 

14,134 

14,516 

14,888 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.Q00 
35,000 
40.000 
45,000 
50,000 
52,000 
54.000 
56,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
0 

In^. 

0. 

.0001 
.0003 
.0005 
.0007 
.0008 
.0009 
.0011 
.0013 
.0015 
.0017 
.0018 
.0019 
.0019 
.0021 

Ineh. 
0. 

Initial  load. 

BlastioUmit. 

Tensile  strength. 
—  27  per  cent. 

'6027 

.0059 
.0096 
.0143 
.0196 
.0248 
.0810 
.0400 
.0570 
.0940 
.27 

Exterior  diameter,  ''.83  =  ".169  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS  FROM   UNRUPTURED   SHAFTS. 

No.  6036. 
CoLD-RoLLjJD  Steel. 
Annular  8X>ecim6n  from  oater  end  of  endurance  shaft  No.  173. 

Diameters,  |  fnteS,'  'S. 
Sectional  area,  .189  square  inch. 
Ganged  length,  1". 
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Applied  loada. 

In  gaaged  length. 

Remarks. 

Total. 

Persanare 
incn. 

Elongation. 

Set. 

P<nmds. 

188 

945 

1,890 

2,835 

8,780 

4,725 

5.670 

6,615 

7,660 

8,505 

9,450 

9.828 

10.206 

10,584 

10,962 

11.340 

11. 718 

12,096 

12, 474 

12,852 

13,230 

18,608 

13,986 

14,364 

14, 742 

15,060 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
45,090 
50,000 
62,006 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
79,680 
0 

Inch. 

0. 
.0001 
.0003 
.0005 
.0006 
.0008 
.0009 
.0011 
.0012 
.0013 
.0015 
.0017 
.0017 
.0018 
.0019 
.0020 
.0031 
.0080 
.0115 
.0158 
.0203 
.0260 
.0346 
.0470 
.0650 
.1370 
.26 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 

Tensile  strength. 
=  26  per  cent. 

Exterior  diameter,  ".83  =  ".168  reduction. 
Apx>earance  of  fracture,  silky. 
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SPECIMENS   PROM  UNRUPTURED   SHAFTS. 


No.  5037. 

OOLD-ROLLBD   STBEL. 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  173, 

Diameters  J  ?^,^^^/^''^/^^^^^ 
'  ( interior,  ^'.870. 

Sectional  area,  .189  square  inch. 

Gauged  length,  I'', 


Applied  loads. 


Total. 


PouTidM. 

189 

945 

1,890 

2,835 

3,780 

4,725 

5,670 

6,615 

7,560 

8.505 

9,450 

9,828 

10,206 

10,584 

10,962 

11, 340 

11,  718 

12,096 

12, 474 

12,852 

13,230 

13,608 

13,986 

14,364 

14, 742 

14,830 

0 


In  gsaged  length. 


^^InT*^  BlongaUon.j        Set. 


Pound$. 
1,000 
5,000 
10,000 
16,000 
20.000 
25,000 
30.000 
35.000 
40,000 
45,000 
50,000 
52,000 
54,000 
66,000 
58.000 
60,000 
62,000 
61,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78, 470 
0 


Inch. 

0. 
.0001 
.0003 
.0005 
.0007 
.0008 
.0010 
.0011 
.0013 
.0015 
.0017 
.0018 
.0019 
.0019 
.0020 
.0021 
.0026 
.0090 
.0112 
.0162 
.0230 
.0300 
.0400 
.0540 
.0770 
.1100 
.29 


Inch. 
0. 


Remarkn. 


Initial  load. 


Elaatio  limit. 


Tensile  atrength. 
=29  percent. 


Exterior  diameter,  ''.81 =".189  reduction. 
Appearance,  silky. 
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No.  5038. 
COLD-EOLLED   STEEL. 

Annalar  specimen  from  outer  end  of  endurance  shaft  No.  174. 

T^.        a.        ( exterior,  ".998. 

Diameters,  <  .  ^    .     '//  ooii^ 

'  \  interior,  ".867. 

Sectional  area,  .192  square  inch. 

Gauged  length,  1". 


Applied  loads. 


In  gauged  length. 


ToUl. 


Poundt. 

192 

960 

1,920 

2.880 

3,840 

4,800 

5,760 

6,720 

7,680 

8,640 

9,600 

0,984 

10,368 

10,  752 

11, 136 

11,328 

11,520 

11,004 

12,288 

12, 672 

13,056 

13,440 

13,824 

14,208 

14,592 

14, 910 

0 


^*^i^*"  Elongation.'        Set. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
52,000 
54,000 
56,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66, 000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,660 
0 


Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0006 
.0010 
.0011 
.0012 
.0015 
.0017 
.0018 
.0018 
.0010 
.0020 
.0021 
.0029 
.0065 
.0088 
.0147 
.0173 
.0259 
.0310 
.0435 
.0630 
.1466 
.27 


Inch. 
0. 


1 


Kemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
=  27  per  cent. 


Exterior  diameter,  ".83"  =.168  reduction. 
Appearance  of  fracture^  silky. 


504  SPECIMENS  FBOM   UNBUPTUBED   SHAFTS. 

No.  5039. 
COLB-EOLLED   STEEL. 

Annular  Bpecimen  from  middle  section  of  endurance  shaft  No.  174. 

Diameters,  { tuSov^-!^^^ 
Sectional  area,  .187  square  inch. 
Gauged  length,  V\ 


Applied  loftda. 

In  ganged  length. 

Remarks. 

Total. 

Per  Moare 
inoh. 

Elongation. 

Set. 

Poundt. 

187 

935 

1,870 

2,805 

8,740 

4,675 

5,610 

6,545 

7,480 

8.415 

9,360 

9,724 

10,098 

10, 472 

10,846 

11,220 

11,594 

11,968 

12,842 

12.716 

13,090 

13,464 

13,888 

14, 212 

14,586 

14,720 

0 

Poimd$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40,000 
45,000 
50,000 
52,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,720 
0 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0009 
.0011 
.0012 
.0014 
.0016 
.0016 
.0017 
.0018 
.0019 
.0021 
.0046 
.0075 
.0100 
.0150 
.0196 
.0240 
.0315 
.0440 
.0690 
.1200 
.22 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 

Tenaile  strength. 
=  22  per  cent. 

Exterior  diameter,  ".85  =  ".149  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS   FROM   UNEUPTUBED   SHAFTS. 

No.  5040. 
COLD-BOLLED   SXEEL. 

Annnlar  specimen  from  oater  end  of  endurance  shaft  No.  175. 

Diameters  J  ?^,^^^^^C'q^' 
'  ( interior,  ''.869. 

Sectional  area,  .191  square  inch. 

Gauged  length,  1". 


505 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

191 

955 

1,910 

2,865 

3,820 

4,775 

6,730 

6,685 

7,640 

8,595 

9.550 

9,932 

10, 314 

10,696 

11,078 

11, 279 

11,460 

11,842 

12,224 

12,606 

12,988 

13, 370 

13, 752 

14, 134 

14,200 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
52,000 
54,000 
56.000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,350 
0 

Ineh. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0013 
.0015 
.0016 
.0017 
.0018 
.0019 
.0020 
.0061 
.0104 
.0158 
.0220 
.0290 
.0395 
.0490 
.0800 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 
=  28  per  cent. 

.28 

Exterior  diameter,  ".82=".179  reduction. 
Appearance  of  fracture,  silky. 
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ISrECLMENS   FKOM    UNRUPTURED   SBAFTS. 


No.  5041. 


O0LD-K0L.LED  Steel. 


Annular  specimen  from  middle  section  of  endurance  shaft  Ko.  175. 

Diiniftfprs  i  exterior,  ".999. 
JJiameters,  |  ^^^^.5^^,  ".867. 

Sectional  area,  .193  square  inch. 
Gauged  length,  1". 


Applie<l  loadH. 


In  ganged  length. 


Total. 


Pound*. 

193 

065 

1,930 

2,895 

3.860 

4,825 

6,  790 

6. 755 

7,720 

8,685 

0,650 

10, 036 

10,422 

10.  808 

11, 194 

11,580 

11.966 

12.352 

12,  738 

13, 124 

13, 510 

13,896 

14.  282 

14. 520 

0 


Peraquare  Elongation.         Set. 


Remarks. 


inch 


Pouiidt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30.000 
35.  000 
40,000 
45.000 
50.000 
52,000 
54,000 
56,  UOO 
58.  000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,  000 
74,000 
75, 230 
0 


Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0012 
.0013 
.0016 
.0018 
.0019 
.  0020 
.0030 
.0051 
.0080 
.0121 
.0150 
.0195 
.0265 
.0349 
.0470 
.0720 


Iiush, 

0. 


Initial  load. 


Elastio  limit. 


24 


ToDsile  strength. 
—  24  i>er  cent. 


_J 


Exterior  diameter,  ".83  =  'M69  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS  PROM  RUPTURED  SHAFTS. 
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ANHULAB  TEH8I0B  SPECIMEITS  FEOM  RUFTUEED  EHDUEANCE 

SHAFTS. 


No.  5053. 

Cold-Drawn  Steel. 

Annular  specimen  from  outer  end  of  endurance*,  shaft  No.  180. 
rnor«of^^o   (  exterior,  ".997. 
^''^°^^^^«' imterior/'.900. 
Sectional  area,  .145  square  inch. 
Gauged  length,  V. 


Applied  loads. 


Pounds. 

145 

725 

1,450 

2,175 

2,900 

3,625 

4,350 

6,075 

5.800 

6.526 

7,250 

7,540 

7,830 

8,120 

8,410 

8,700 

8,090 

9,280 

9,570 

9,860 

10,150 

10,  440 

10.  730 

11,020 

11,310 

11,600 

11,890 

12,180 

12,470 

12,600 

0 


In  gauged  length. 


Total.      ^""l^Sh^  Elongation 


Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
60,000 
52,000 
54,000 
56,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,  000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,900 
0 


Inch. 

0. 

.0001 
.0003 
.0004 
.0006 
.0008 
.0010 
.0011 
.0G12 
.0014 
.0016 
.0016 
.0017 
.0019 
.0020 
.0020 
.0021 
.0023 
.0026 
.0029 
.0034 
.0041 
.0049 
.0061 
.0090 
.0140 
.0200 
.0300 
.0510 
.1100 
.26 


Set. 


Inch. 
0. 


Hemarks. 


I 


Initial  load. 


0. 


Elastic  limit. 


Tensile  strength. 
=26  per  cent. 


Exterior  diameter,  ".84 =".157  reduction. 
Appearance  of  fracture,  silky. 
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SPECIMENS   FROM   RUPTURED   SHAFTS. 


No.  5042. 
COLD-ROLLBD  STEEL. 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  179, 

Diamfltera  i  ©^terior,  ".998. 
Diameters,  j  interior,  ".900. 

Sectional  area,  .146  square  inch. 
Gauged  length,  1". 


Applied  loads. 


Id  ganged  length. 


Poundt. 

148 

730 

1,400 

2,180 

2.020 

8,650 

4,380 

5.110 

5,840 

6. 570 

7.300 

7.592 

7,884 

8,176 

8.468 

8,760 

0,052 

9,344 

9.636 

9,928 

10,220 

10, 512 

10,804 

11,096 

11,388 

0 


^^iBcT"  Elongation. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
26.000 
30,000 
85.000 
40.000 
45,000 
60,000 
62.000 
64.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
0 


Inch. 

0. 
.0001 
.0002 
.0005 
.0007 
.0008 
.0009 
.0011 
.0013 
.0015 
.0016 
.0016 
.0017 
.0018 
.0019 
.0019 
.0021 
.0050 
.0078 
.0127 
.0165 
.0238 
.0330 
.0480 
.0930 
.26 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Elaatic  limit 


Tensile  strength. 
=  26  per  cent. 


Exterior  diameter,  ".84  =  ".158  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS  FROM   EUPTUEED   SHAFTS. 

Fo5(M3. 

OOLD-ROLLED  StEEL. 

Annular  specimen  from  middle  sei^tion  of  endurance  shaft  No.  179. 

Tfc,-«^^f«««  (  exterior,  ".998. 
^'^^^^«' { interior, -.900. 
Sectional  area,  .146  square  inch. 
Gauged  length,  1'^ 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

PoundB. 

146 

730 

1,460 

2,190 

2,920 

3,650 

4,380 

5,110 

5,840 

6,570 

7,300 

7,592 

7,884 

8,176 

8,468 

8,760 

9,052 

9,344 

9.636 

9,028 

10,220 

10.512 

10,804 

11,090 

11,388 

11, 610 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000* 
35,000 
40,000 
45,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,520 
0 

Jneh. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0012 
.0015 
.0017 
.0019 
.0019 
.0020 
.0021 
.0022 
.0024 
.0033 
.0060 
.0098 
.0130 
.0191 
.0256 
.0348 
.0510 
.0720 
.1300 
.27 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

1 

Tensile  strength. 
—  27  per  cent. 

Exterior  diameter,  '^84  =  'M58  reduction. 
Appearance  of  fracture,  silky. 
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SPECIMENS   FEOM   RUPTURED   SHAFTS. 


No.  5044. 

Cold-Rolled  Steel  (aimealed  1032o  F.). 

Annular  Bpecimen  from  outer  end  of  endurance  shaft  No.  180. 

i^;««.^4^^»,o   {  exterior,  ".998. 
Diameters,  \  interior/ -.900. 

Sectional  area,  .346  siiuare  inch. 
Gauged  length,  1". 


Applied  loiuls. 


In  gauged  length. 


Total.    I  ^'"JuX"'*  Elongation. 


Set. 


I'oundt. 

Foundt. 

146 

1,000 

730 

5,000 

1.460 

10,  000 

2.190 

15,000 

2,  920 

20,000    1 

3,650 

26,000 

4,380 

30,000 

5,110 

35.000 

5.  AU) 

40,000 

(5.  570 

45,000 

7,300 

50,000 

7.592 

52,000  ; 

7.884 

54,000 

8,030 

55.  000 

8,176 

56,000 

8.468 

58,000 

8.760 

60.000 

0, 052 

62,000 

9,344 

64,000 

9,636 

66,000 

9,928 

68. 000 

10, 220 

70,000 

10,  512 

72,000    1 

10, 804 

74,000 

11,080 

75,890 

0 

0  ; 

1 

Inch. 

0. 
.0001 
.0003 
.0006 
.0007 
.0009 
.0011 
.  0012 
.0013 
.0015 
.0018 
.0018 
.0019 
.0020 
.0026 
.0038 
.0058 
-.0170 
.0190 
.0258 
.0315 
.0430 
.0550 
.0758 
.1550 
.32 


Inch. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
=  32  per  cent. 


Exterior  diameter,  ".81  =  ".188  reduction. 
Ai)pearance  of  fracture,  silky. 


SPECIMENS   PROM   RUPTURED   SHAFTS. 
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No.  5045. 


Cold-Rolled  Steel  (annealed  1032°  F.). 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  180. 

n-  ^^x^^„  (  exterior,  ''.998. 
Diameters,  J  j^^^^^^ '  ,,^ 

Sectional  area,  .146  square  inch. 
Gauged  length,  V\ 


Applied  loads. 


TotAl. 


Pounds. 

146 

730 

1,460 

2,190 

2,020 

3,650 

4,380 

5,110 

5,840 

0,570 

7,300 

7,592 

7,884 

8,176 

8,468 

8,614 

8,760 

9,052 

9,344 

0,636 

9,028 

10, 220 

10,512 

10.804 

0 


Per  squftre 
incn. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
52,000 
54,000 
66,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
0 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0010 
.0011 
.0013 
.0015 
.0017 
.0018 
.0019 
.0019 
.0020 
.0022 
.0141 
.0169 
.0252 
.0315 
.0400 
.0550 
.0730 
.1400 
.32 


Set. 


Remark  8. 


Inch. 
0. 


Initial  load. 


Elaatlc  limit. 


Tensile  strength. 
=  32  per  cent. 


Exterior  diameter,  '',80  =  ".198  reduction. 
Appearance  of  fracture,  silky. 
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SPECIMEKS   FROM  RUPTURED   SHAFTS. 


No.  6046. 
GoLD-HoLLED  SxEBL  (annealed  645^  F.). 

Annular  specimen  from  oater  end  of  endurance  shaft  No.  181« 

Diameters  1  ©^^©"or,  ''.999. 
diameters,  |  ^^^^^^^^^  „  qqq^ 

Sectional  area,  .148  sqnare  inch. 
Ganged  length,  1''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

148 

740 

1,480 

2,220 

2,960 

3,700 

4,440 

5,180 

5,920 

0,660 

7,400 

7.696 

7,902 

8,288 

8.584 

8,880 

9,176 

9,472 

9,768 

10,064 

10.360 

10,656 

10,952 

11,248 

11,410 

0 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
52.000 
64,000 
66,000 
58.000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
77,090 
0 

Ineh. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0014 
.0016 
.0018 
.0018 
.0019 
.0019 
.0020 
.0021 
.0029 
.0127 
.0200 
.0260 
.0350 
.0470 
.0600 
.0920 
.1450 
.82 

Jneh. 
0. 

Initial  load. 

•  «••••  •••••• 

Elastic  limit. 

Tensile  strength. 
=82  percent. 

Exterior  diameter,  ".82  =  ".179  reduction. 
Appearance  of  fracture,  silky. 
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No.  5047. 
OoLD-BOLLED  STEEL  (annealed  645^  F.). 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  181. 

Diameters  i  ®^*®rior^  "•^^• 
iJiameters,  |  in^^or,  ".900 

Sectional  area,  .148  square  inch. 
Gauged  length,  1''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

• 

Total. 

Per  square 
inco. 

Elongation. 

Set. 

Poundg. 
148 
740 
1,480 
2,220 
2,060 
3,700 
4.440 
5.180 
5,020 
6,660 
7,400 
7,606 
7,002 
8,283 

8,880 

9,176 

9,472 

9,768 

10,064 

10.360 

10,656 

10,952 

11,200 

0 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30.000 
35,000 
40,000 
45.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
75,680 
0 

Inch. 

0. 

.0001 
.0003 
.0004 
.0007 
.0009 
.0010 
.0011 
.0013 
.0015 
.0017 
.0018 
.0019 
.0020 
.0020 
.0021 
.0120 
.0160 
.0210 
.0280 
.0380 
.0520 
.0730 
.1470 
.31 

Inch. 
0. 

IniUal  load. 

Blastio  limit. 

Tensile  strength. 
=  31  per  cent. 

0. 

Exterior  diameter,  ''.81='M89  reduction. 
Appearance  of  fracture,  silky. 

H.  Doc.  373 33 
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SPECIMENS   PROM   RUPTURED   SHAFTS. 


No.  5048. 
CoLD-lloLLED  Stebl  (annealed  l,800o  P.). 

Annular  specimen  from  oater  end  of  endurance  shaft  Ko.  182. 

Diimpters  1  exterior,  ".998. 
Uiameters,  ^  ^^^^^4^^^  ,,900 

Sectional  area,  .146  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Poundt. 
146 
730 
1,460 
2,190 
2,920 
3,650 
4,380 
5,110 
5,840 
5,986 
6, 132 
6, 278 
0,424 
6,570 
6.716 
7,008 
7,300 
7.592 
7,884 
8,176 
8,468 
8,760 
9,040 
0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44, 000 
45,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56, 000 
58,000 
60,000 
61.920 
0 

Inch. 

0. 
.0001 
.0002 
.0004 
.0006 
.0008 
.0010 
.0011 
.0012 
.0105 
.0160 
.0205 
.0221 
.0260 
.0285 
.0365 
.0420 
.0550 
.0630 
.0790 
.0930 
.1220 
.2240 
.44 

Inch. 
0. 

Initial  load. 

Elastio  limHr 

Tensfle  strength. 
=44  per  cent. 

Exterior  diameter,  ".75=".248  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS   FROM   RUPTURED   SHAFTS. 
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No,  6049. 
CoLD-EoLLED  Steel  (annealed  l,800o  P.). 
Annular  sx>ecimen  from  middle  section  of  endarauce  shaft  Ko.  182. 

Sectional  area,  .145  sqaare  inch. 
Ganged  length,  1'/. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

P<nindt. 
145 
725 
1,450 
2,175 
2,900 
3,625 
4,350 
5.075 
5.800 
5,045 
6,090 
6,235 
6,380 
6,525 
6,670 
6,815 
6.960 
7,105 
7,250 
7,396 
7,540 
7,685 
7,830 
7,975 
8,120 
8.410 
8.700 
8,990 
9,280 
9,570 
0,860 
10, 150 
10, 440 
10,620 
0 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
.  68.000 
70,000 
72,000 
73,240 
0 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0014 
.0015 
.0016 
.0016 
.0017 
.0019 
.0019 
.0020 
.0024 
.0028 
.0035 
.0040 
.0047 
.0053 
.0065 
.0092 
.0123 
.0163 
.0206 
.0268 
.0349 
.0400 
.0526 
.0762 
.1360 
.33 

Inch, 
0. 

Initial  load. 

1 

1 

0. 

Elastic  limit. 

1 

Tensile  strength. 
=  33  per  cent. 

Exterior  diameter,  ".80=".197  reduction. 
Appearance  of  fracture,  silky. 
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SPECIMENS  FBOM  RUPTURED  SHAFTS. 


Ko.  6050. 
OoLD-BoLLED  Steel  (annealed  l^STO^  F.). 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  183. 

Diametpra  i  ®^*«rior,  ''.999. 
l^iameters,  |  i^^^^ior,  ".900. 

Sectional  area,  .148  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  gauged  length. 

i 

1 

Total. 

Per  square 
inoo. 

Elongation. 

Set. 

Kcmarkti. 

Pounds. 

148 

740 

1,480 

2,220 

2,960 

3,700 

4.440 

5,180 

6,920 

6.660 

7,400 

7,548 

7,096 

7,844 

7.992 

8,140 

8,288 

8.436 

8,584 

8,732 

8,880 

9,176 

9.472 

9,768 

10,064 

10,360 

11,840 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
61.000 
52,000 
63,000 
54,000 
65,000 
56,000 
67,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
70, 810 
0 

Inch. 

0. 

.0001 
.0003 
.0005 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.0007 
.0008 
.0010 
.UOU 
.0013 
.0016 
.0018 
.0018 
.0019 
.0019 
.0020 
.0020 
.0028 
.0190 
.0221 
.0238 
.0281 
.0360 
.0480 
.0567 
.0770 
.1100 



0. 

■•••«•■*••■• 

1 

( 

r 

Tensile  strength. 
32  per  cent. 

.1600 
.32 

Exterior  diameter,  ".81  =  ".189  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS   FROM   RUPTURED   SHAFTS. 
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ITo.  6051. 
OoLD-KoLLBD  Steel  (annealed,  l,370o  F.). 

Annular  specimen  from  middle  section  of  endurance  shaft  Ko.  183. 

Diameters  ^  ^^^^^ior,  ".998. 
iJiameters,  |  ini^^^ior,  ".900. 

Sectional  area,  .146  square  inch. 
Gauged  length,  V\ 


Applied  loads. 

In  ){aaged  length. 

Total. 

Per  sq  nare 
inch. 

Elongation. 

Sot. 

Bcmarks. 

Pounds. 
146 
730 
1,460 
2,190 
2,920 
3,660 
4.380 
5,110 
5,840 
6,570 
7,300 
7.446 
7,592 
7,738 
7.884 
8,030 
8,176 
8,322 
8,468 
8,6U 
8,760 
9,052 
9, 344 
9,636 
9,928 
10,220 
0 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
80,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
0 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0009 
.0011 
.0012 
.0014 
.0020 
.0021 
.0024 
.0029 
.0090 
.0150 
.0210 
.0253 
.0288 
.0278 
.0311 
.0430 
.0550 
.0680 
.0850 
.1540 
.37 

Inch. 
0. 

Initial  load. 

•■•**■•••■■• 

.0004 

£laBtlc  limit. 

Tensile  strength. 
=37  per  cent. 

Exterior  diameter,  ".79  =  ".208  reduction. 
Appearance  of  fracture,  silky. 
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SPECIMENS  FROM  RUPTURED   SHAFTS. 


No.  6052. 
CoLD-RoLLBD  Stbel  (annealed,  l,375o  F.). 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  184. 

Diameters  i  ^^teiior,  ".999. 
uiameters,  |  ^^^^^^^^^  ,,90^ 

Sectional  area,  .148  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

rounds. 
148 
740 
1.480 
2,220 
2,960 
3,700 
4,440 
5,180 
5,020 
6,660 
7,400 
R.140 
8,288 
8,436 
8.584 
8,732 

8,880 

9,176 

9, 472 

9,768 

10,064 

10,360 

10.656 

10.052 

11.190 

0 

Per  Rqnare 
inch. 

Elongation.        Set. 

i 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
55.000 
56,000 
57,000 
58,000 
50,000 

Inch. 
0. 
.0001 
.0003 
.0005 
.0007 
.0008 
.0010 
.0011 
.0013 
.0015 
.0016 
.0018 
.0019 
.0019 
.0019 
.0020 
C       .0021 

Inch. 
0. 

Initial  load. 

EUatic  limit. 

Tenaile  strength. 
=-  82  per  cent. 

U. 

^^^      5        :00B5 

62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
75, 610 
0 

.0143 
.0186 
.0267 
.0293 
0455 
.0530 
.0760 
.1530 
.32 

Exterior  diameter,  ".82  =  ".179  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS  FROM   BUPTUBED   SHAFTS. 


No.  5054. 
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Cold  Rolled  Steel  (annealed,  l,783o  F.). 
Annular  specimen  from  enter  end  of  endurance  shaft  No.  185. 

Sectional  area,  .175  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inou. 

Elongation. 

Set. 

PcfundM. 

175 

875 

1,750 

2,625 

3,500 

4,375 

5,260 

6,125 

7,000 

7,875 

8,750 

9,100 

9,450 

9,800 

10,150 

10,500 

10,850 

11,200 

11,550 

11,900 

12, 120 

0 

Pounda. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
69,260 
0 

Inch, 

0. 

.0001 
.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0013 
.0015 
.0050 
.0145 
.0100 
.0235 
.0820 
.0404 
.0540 
.0670 
.1005 
.1670 
.84 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 
34  per  cent. 

Exterior  diameter,  ".80  =  'M97  reduction. 
Appearance  of  fracture,  silky. 


No.  5055. 
Cold-Rolled  Steel  (annealed,  l,785o  F.). 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  185. 

Diameters  [  «^*^rior,  ''.998. 
iJiameters,  |  i^^rf^r,  ".873. 

Sectional  area,  .184  square  inch. 
Tensile  strength,  12,640  pounds=68,700  pounds  per  square  inch. 
Appearance  of  fracture,  silky. 
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SPECIMENS   FROM   RUPTURED   SHAFTS. 
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SYNOPSIS  OF  EECOBD  OF  ENDURANCE  SHAFTS  AND  ANNULAR  SPECI- 
MENS TAKEN  THEREFROM, 

COLD-ROLJJSD  STEEL  SHAFTS. 

TENSILE  SPECIMENS  FROM  UNRUPTURED  SHAFTS. 


Endarance  record. 


No. 
of 

teat. 


172 
173 
174 
176 
164 
166 


187 
169 


Fiber 
•tress 

per 

square 

inch. 


Pounda. 
45,000 
45,000 
45,000 
45,000 
56,000 
56.000 


65,000 
56,000 


Number 
of  rota- 
tion. 


60,200 
60,000 
60,000 
60.000 
60,000 
50,000 


50,000 
40,000 


Tensile  record  of  annular  speci* 
mens  fh>m — 


Outer  end  of 
shaft. 


No.  of 
test. 


6034 
6036 
6038 
5040 
6027 
5029 


6081 
5082 


Tensile 
strength 

per 

square 

inch. 


PotMuIr. 
75^250 
79,680 
77,660 
74,360 
78,110 
80.220 


80,220 
79,550 


Middle  of  shaft. 


Tensile 

No.  of  •*""«*** 

test        ^^ 
^~       square 

inch. 


6086 
6037 
5039 
5041 
6028 
5030 


5031a 
5033 


Pcunda. 
78,000 
78,470 
78,720 
76,230 
78,000 
60,000 


40,000 
70.000 


Gain  or  loss  of 

middle  speoi- 

men. 


Gain. 


Loss. 


Pounda.  Poundt. 
2,750 


1,060 
880 


1.210 


110 
20,220 


40,220 
9.550 


Remarks. 


Incipient  cracks  be- 
gan during  endur- 
ance test. 

Do. 

Do. 


TENSILE  SPECIMENS  FROM  RUPTURED  SHAFT. 


186 

40,000 

238,880 

5064 

60.260 

6056 

68,700 

560 

Annealed,  1,783<°  F. 

TENSILE  SPECIMENS  FROM  SHAFTS  LOADED  ON  DOUBLE  BEARINGS  AT  MIDDLE. 


179 
180 
181 
182 
188 
184 
186 

40,000 
40.000 
40,000 
40,000 
40.000 
40.000 
40,000 

867,400 
211,000 
234,300 
102,000 
194.000 
243.200 
838,200 

6042 
5044 
5046 
5048 
5050 
5062 
5063 

78,000 
75,890 
77,090 
61,920 
70, 810 
75,610 
86,900 

5043 
6046 
6047 
6049 
6061 

79,520 
74,000 
75,680 
78,240 
70,000 

1,520 
"ilV326" 

'  i.'aio* 

1,410 

'"'"sio 

Annealed,  l,083o  F. 
Annealed,  645o  F. 
Annealed,  I.8OO0  F. 
Annealed,  l,370o  F. 
Annealed,  l,375o  F. 
Cold-drawn  steel. 
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VULCANIZED   INDIA  RUBBER. 
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CoMPEESSiON  Tests, 

Form  of  apecimens. 


.// 


1^  2:1  S3  ' 


No.  6876. 
Marks,  No.  1. 

Contains  1^  ounces  sulphur  per  x>ound  of  pure  rubber. 
Weight  of  specimen,  85.4300  grammes. 
Length,  2'M95. 
Diameter,  1".756. 
Ends  of  specimen  greased. 


Applied 
loads. 

Length. 

Total 

comprea- 

sion. 

Middle  diameters. 

Kemarka. 

Vertical. 

Horlaon- 
tal. 

Pounds. 
5 
10 
20 
30 
40 
50 

70 
90 
110 
130 
150 
0 

ISO 

200 
250 
300 
400 

400 

500 

500 

900 
0 

IneKea. 
2.182 
2.172 
2.110 
2.069 
2.049 
2.012 

1.918 
1.870 
1.820 
1.781 
1.701 
2.193 

5    1:730 

}     1.730 
1.634 
1.537 
1.467 
1.326 

1.826 

Inch. 
.013 
.023 
.085 
.126 
.146 
.183 

.277 
.325 
.376 
.464 
.494 
.002 
.465 
.465 
.561 
.658 
.738 
.870 

.860 

Inehea. 
1.757 
1.762 
1.788 
1.808 
1.818 
1.833 

1.876 
1.898 
1.926 
1.976 
1.988 
1.757 
1.078 
1.070 
2.035 
2.008 
2.164 

IneKea. 
1.766 
1.763 
1.700 
1.808 
1.820 
1.886 

1.882 
1.806 
1.028 
1.082 
1.008 

Temperatare  of  room,  68)0  F. 
Remained  under  stresa  1  hoar. 

Bested  without  load  3  hours. 
Temperatare  of  room,  68°  F. 

Rested  10  hours. 
Temperature  of  room,  67o  F. 
After  13  minutes. 

Tamed  oyer,  the  axis  of  the  specimen 
changing  to  a  position  at  right  angles  to 
the  direction  of  applied  pressure. 

Removed  ftom  machine  and  ends  greased. 

Turned  over. 

Specimen  tamed  hefore  reading  oould  be 
taken. 

Grease  wiped  off  ends. 
Spooimen  turned  over. 

1.084 
1.084 
2.040 
2.106 
2.168 

2.257 

2.265 

1.233 

.062 

2.365 

2.355 

2.195 

0. 
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VULCANIZED  INDIA  BUBBEB. 


No.  6877. 

Marks,  Ko.  5. 

Contains  2  ounces  solphnr  per  pound  of  pure  rubber. 

Length,  2".156. 

Diameters,  |  J,'/^^  maximum. 
'  ( 1^^725  minimum. 

Ends  greased. 


Middle  diAmeters. 

Applied 
loads. 

Lent^h. 

Total 
compres- 
sion. 

ItemArks. 

Vertical. 

Horison- 
tal. 

Pounds. 

Inehei. 

Inch. 

Inehei. 

Inchet. 

20 

2.060 

.096 

1.793 

1.792 

Temperature  of  room,  70<=>  F. 

50 

1.043 

.213 

1.846 

1.847 

100 

1.758 

.398 

1.941 

1.942 

150 

1.622 

.534 

a.  024 

2.023 

200 

1.478 

.678 

2.118 

2.116 

250 

1.876 

.780 

2.196 

2.194 

300 

1.301 

.855 

2.260 

2.257 

400 

1.157 

.990 

2.402 

2.393 

End  diameters  smaller,  little  bulged. 

500 

Specimen  tarned. 

1 

Ko.  5880. 
Marks,  No.  6. 

Contains  2  ounces  sulphur  per  pound  of  pure  rubber. 
Length,  1".102. 

v. 745  vertical. 
.719  horizontal. 


Diameters 


( 1''.' 
'  \  1"/ 


Applied 
loads. 


Pmtndt. 
50 
100 
200 
400 
600 
800 

1,000 

2,000 

0 

0 

0 


Length. 


Inchee. 
.095 
.005 
.778 
.606 
.490 
.416 

.375 

.277 

1.091 

1.099 

1.099 


Total 

Middle  diameters. 

compres- 
sion. 

VertioaL 

fioilson- 
tal. 

Inch. 
.107 
.197 

Ine?ies. 
1.842 

Inches. 
1.812 

.324 

.496 

.612 

.680 

.727 

.825 

.011 

.003 

Remarks. 


Shape' 


Kl 


Length  after  3  days  16  hours*  rest. 
Length  after  10  days'  rest. 
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No.  5881. 

Marks,  No.  7. 

Contains  IJ  ounces  sulphur  i)er  i)ound  of  pure  rubber. 

Length,  ".992. 

1".761  vertical. 

horizontal. 


Diameters 


5  1".761 
'  X  1''.762 


Applied 
loads. 

Length. 

Total 
compres- 
sion. 

Middle  disineters. 

Bemarks. 

Vertical. 

Hori- 
sontal. 

Pounds. 

50 

100 

200 

400 

600 

800 

1,000 

2,000 

0 

0 

Inch, 
.932 
.872 
.770 
.630 
.541 
.473 
.421 
.308 
.987 
.902 

Inch. 
.060 
.120 
.222  • 
.362 
.451 
.519 
.571 
.684 

Inches. 
1.814 
1.876 
1.993 
2.214 

Inehss. 
1.817 
1.872 
1.980 
2.200 

Specimen  distorted. 
Length  after  5  days'  rest. 

, 

Tension  Tests. 

Form  of  apecimena. 


14: 


I,2di4xnv» 


No.  5878. 

Mark,  B. 

Contains  1^  ounces  sulphur  per  pound  of  pure  rubber. 

Diameter,  ".755. 

Gauged  length,  3".96. 


Applied 
loads. 

Ganged 
length. 

Total 

elonga* 

tion. 

Middle  diameters. 

Remarks. 

1 

VerUcal. 

Horizon- 
tal. 

Pvwi^ijs. 

10 

i              20 

25 

(«) 

0 

Inxihcs. 

5.53 

10.00 

17.37 

Inches. 
1.57 
6.04 
8.41 

Inch. 
.633 
.472 
.424 

Inch. 
.688 
.478 
.429 

Temperature  of  room,  73°  F. 

Rubber  fractured  near  head,  at  end  of 

cloth  Ailing. 
Immediate  length  after  fracture. 

4.15 

.19 

a  Between  25  and  30. 
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VULCANIZED   INDIA   RUBBER. 


No.  6879. 

Mark,  A. 

Contains  2  ounces  sulphur  per  pound  of  pure  rubber. 

TA:„^^f^^„  (  ".745  vertical. 
Diameters,  j  ,,^^  horizontal. 

Gauged  length  3''.95. 


Middle  diameters. 

1 

Applied 
loads. 

Ganged 
length. 

Total 
elonga- 
tion. 

Remarlcs. 

Vertical. 

Hori- 
zontal. 

Pounds. 

Inches. 

Inches. 

Inch. 

Inch. 

5 

4.33 

.38 

.716 

.717 

Temperature  of  room,  1^  F. 

10 

4.90 

.95 

.674 

.677 

15 

5.35 

1.40 

.641 

.648 

20 

6.61 

2.66 

.575 

.583 

25 

7.74 

3.79 

.531 

.637 

30 

9.20 

5.25 

.487 

.492 

35 

10.72 

6.77 

.452 

.466 

40 

12.38 

8.43 

.423 

.426 

45 

13.68 

9.73 

.400 

.404 

50 

15.56 

11.61 

.377 

.380 

Test  diaoontinued. 

0 
0 

4.20 
4.01 

.25 
.06 

Immediate  set. 

After  one-half  hour  reat. 

.  No.  5882. 

Mark,  G. 

Contains  1 J  ounces  sulphur  per  pound  of  pure  rubber. 

Diameters,  |  ";l^^  l^rtic,>.l 

'  (  ".754  horizontal. 
Gauged  length,  3''.52. 


Applied 
loads. 


Pounds. 
5 
10 
15 
20 
25 
30 
35 
40 
45 

50 

40 
30 
20 
10 
0 


Ganged 
length. 


Inches. 
3.74 

o.  w 
4.29 
4.64 
5.07 
5.58 
6.15 
6.84 
7.56 
\  8.29 
f  8.38 
7.04 
5.74 
4.78 
4.08 
3.57 


Total 
elonga- 
tion. 

Middle  diameters. 

Vertical. 

Horison- 
Ul. 

Inches. 

.22 

.47 

.77 

1.12 

1.55 

2.06 

2.63 

3.32 

4.04 

4.77 

4.86 

3.52 

2.22 

1.26 

.66 

.05 

Inch. 
.743 
.713 
.691 
.664 
.686 
.606 
.576 
.548 
.519 
.496 
.494 
.541 

Inch. 
.732 
.704 
.676 
.651 
.623 
.592 
.566 
.536 
.510 
.487 
.434 
.531 

.760 

.744 

Remarks. 


After  1^  hours. 
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No.  6883. 

Mark,  D. 

Contains  2  ounces  sulphur  per  poand  of  pure  rubber. 

Diameters  i  "•'^^  vertical. 
iJiameters,  |  ^^gg  horizontal. 

Gauged  length,  3".25. 


Applied 

1 
Gaaiced 

loads. 

length. 

Pounds. 

Inchsi. 

6 

8.97 

10 

4.21 

16 

5.06 

20 

6.83 

25 

8.08 

80 

9.85 

85 

11.63 

40 

13.37 

45 

15.02 

50 

16.24 

0 

3.44 

Totol 
elonga- 
tion. 


Inches. 

.42 

.  96 

1.81 

8.08 

4.83 

6.60 

&38 

10.12 

11.77 

12.90 

.10 


H.  Doc.  373- 


Middle  diameters. 


Vertical. 


Inoh. 
.706 
.650 
.599 
.581 
.472 
.427 
.392 
.367 
.346 


.736 


Hori- 
zontal. 


Inch. 
.705 
.656 
.596 
.532 
.471 
.426 
.393 
.367 
.348 


.735 


Remarks. 


Specimen  fractured  near  one  conical  end. 


34 
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RUBBER  BUFFERS. 
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GALVANIZED  WIRE  STRANDS COTTON  CLOTH. 
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The  tendency  to  develop  increased  sets  under  successive  loadings  of 
the  buffers  is  shown  in  Nos.  5885,  5887,  and  5888,  and  also  the  greater 
compressions  effected  under  5,000  and  10,000  pounds  after  the  first  load- 
ing, and  further,  the  gain  in  rigidity  after  a  period  of  rest  indicates. a 
tendency  to  recover  from  the  immediate  effects  of  overloading. 

TElf 8ILE  TESTS  OF   STRAHDS  OF  OALVAHIZSD  WIEE  TBAHSMIS- 

SlOir  EOPES.    A&SEHAL  FOUHDBT  DRIVE. 

No.  5915. 
Mark,  A. 

Strand  representing  old  rope.    Composed  of  7  wires  '^085  diameter 
each. 
Sectional  area,  .0397  square  inch. 
Tensile  strength,  2459  pouuds  =  61,940  pounds  per  square  inch. 

No.  5916. 
Mark,  B. 

Strand  from  new  rope.    Composed  of  19  wires  ^'.047  diameter  each. 
Sectional  area,  .0330  square  inch. 
Tensile  strength,  2,118  pounds  =  64,180  pounds  per  square  inch. 


TENSILE  TESTS  OF  COTTON  CLOTH. 

Strips  tested  2"  wide  each. 


No.  of 
test. 


Marks. 


I 


6859       Bid  A,  J.  H.  Lane  &  Co. 

5860  Bid  B.  J.  U.  Uiiie  &,  Co. 

5861  T  C,  ftx>iu  Catliu  &,  Co  . 


Picks  per  inch 


Warp. 

Filling. 

44 

40 
42 

40 

36 
42 
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CHEMICAL   ANALYSES. 


GHEMIGAL  A9ALTSES  OF  STEEL  AJSm  IBOK. 


Description  of  material. 


Belleville  sprlnff  eteel  disk . 
Do.........: 


Bellevillo  BprinjC*  not  heat«<l«  re- 
jected »pnn^  , 


Chemical  composition. 


Carbon. 


Total. 


0.748 
0. 75» 


Graph- 
itic. 


Belleville  spring,  chips  from  sur- 
face  

Belleville  spring,  broke  puuchiug, 

surface  metal 

Bellevillesprings,  surface  of  burrs, 

r^ected  springs 

Belleville  spriug: 

Near  surface 

^"  below  surface 

i"  below  surface 

Locomotive   spring,    4".  02    wide, 
".375  thick 


0.030 
0.053 


Han. 

Com-  «»"~* 
bined. 


0.718 


0.520 


0.305 


0.700  I  0.439 

rO.  372\ 
10.360/ 


0.860 


Har\-eyized  steel  bar: 

From  center,  3".  5  bar 

I"  from  surface,  3".  6  bar 

".  23  from  surface,  3".  5  bar 

Electrically  welded  steel  bar 

Steel  bloom  forged  down  in  arse- 
nal smith  shop , 

Cast  iron  from  heat  Augusts,  1802, 

arsenal  foundry 

Charcoal  flange  iron,  Glasgow  Iron 
Company 


0.484 


0.032 


0.553  j  0.042 
0.727  I  0.043 

I 
0. 743  0. 043 


0.358 
0.383 
0.456 
0.305 


0.018 
0.015 
0.031 
0.013 


0. 186  0. 010 


0.007  I  0.007 


fO.  363\ 
\0. 


410/ 

0.452  I  0.310 
0.611  0.300 
0.674  0.361 

0. 700  0.  232 


0.340 
0.368 
0.425 
0.382 

0.176 


0.000 


1.122 
1.191 
0.865 
0.597 

0.464 


None. 


Sili- 
con. 


Sul- 
phur. 


0.037  I  0.058 
0.039  <  0.055 


Phos- 
pho- 
rus. 


0.100 
0.090 


Copper.' 


Trace. 
Traoe. 


0.042 
0.039 
0.040 

0.017 
0.015 
0.012 

0.105 

0.035 
0.040 
0.040 
U.052 

0.066 
0.067 
0.065 
0.091 

0.170 
1.700 
0.037 


0.071 
0.110 
0.024 


0.045 
0.048 
0.047 

0.042 


0.074 
0.016 
0.015 
0.078 

0.048 


0.035 


None. 

0.000 

0.000 


0.000 
0.000 


None. 


CHEMICAL  AKALT8ES  OF  BEOVZE. 


Description  of  material. 


Chemical  composition. 


Cop- 

IMT. 


Bronze  mixture  for  8"  B.  '  87.00  !  7.78 
L.  rifle  carriage. 

Bronxe    for    life-saving     91.14     8.84 

guns.  No.  33.  |  '  , 

Bronze    for    life-saving  .91.35     8.60  ' 

guns,  No.  49.  |  i 

Bronze    for    life-saving     91.72     8.19 

guns,  No.  63. 
Bronze    for    life-saving 

guns,  No.  71. 
Bronze    for    life-saving  j  91.36  '  8.84 

guns,  No.  97. 


91.60  I  8.46 

I 


Hanganese  bronze. 


55.24 


Tin.  I  Zinc. 


4.85 

0.00 
0.00 
0.00 
0.00 
0.00 

40.63 


0.00 


Iron.  |^»n«» 


•  •      *  * 

2.54 

1.52  j 

RemarkM. 


See  report  of  1884  for 

test,  page  423. 
See  report  of  1884  for 

tOHt,  page  425. 
See  report  of  1884  for 

test^  page  426. 
See  report  of  1884  for 

test,  page  427. 
Se4^  report  of  1884  for 

test,  page  480. 


tension 
tension 
tension 
tension 
tension 
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TESTS  MADE  FOR  PRIVATE  PARTIES  DURING  THE  FISCAL  YEAR 

ENDED  JUNE  SO,  1S9S. 


Dat«. 


1892. 
July  8 
U 
18 
20 
20 
21 

26 
26 
26 
29 
Aug.  12 
*  12 
16 
17 
18 
20 

30 

31 

31 

Sept.    1 

7 

9 

13 

14 

14 

16 

29 

29 

1 

13 


Material. 


Oct. 


U 
15 
27 

Not.    1 

1 

3 

17 

17 

22 

22 

26 

26 

30 

30 

Dec.     6 

8 

8 

9 

13 

15 

20 

1893 

Jan.     6 

6 
6 
6 
6 
7 
13 
13 

14 

16 
25 
30 
31 
31 
31 


For  whom  tOHtwl. 


1 


Kame. 


Marble 

Copper  cylinclerw  . 
Belleville  HpringH . 

Granite 

Bricks 

Wrough  t-iron 

plate. 

Bell  insulators 

Low  Moor  iron. . . . 

Steel  plates 

Cerneut  briq^uettes 
Rubber  belting  . . . 
Belleville  springs. 
Hydraulic  gauge. . 

Terra  cotta 

Coluniue 

Wrought'iron 

bolts. 
Wrought*iron 

castings. 

Low  Moor  iron 

Sandstone 

Glass  insulator . . . 

Steel  plate 

Granite 

Bricks 

Steel  bars 

do 

Cast  iron 

Hj^'draulic  gauges. 

Riveted  joints 

Sandstone 

Granite 


do 

Steel  bars 

Deoxidized  bronze 

Steel  bars 

Chain 

Bricks 

Cast  iron 

Copper  cylinders . 

Cast  iron 

Wrought  iron 

Turn-buckles 

Comnosition 

Insulator 

Adhesion  of  nails. 
Manganese  bronze 

Steel  plate 

Paving  bricks  . . . 
Adhesion  of  nails 

do 

Wrought-iron  bars 
Steel  columns 


Wrought-iron 
casting. 

Cast  iron 

Steel  pinte 

Cement  briquettes 

Anchors 

Rope 

Springs 

Paving  bricks 

Deoxidized  bronze 

Adhesion  of  nails. 

Steel  bars 

Welded  steel  bars. 

Steel  casting 

Cast  iron 

Insulated  pnll-off. 


NorcroHH  Bros 

Culitbrnia  Powder  Co. 

S.D.Tripp..  

Ira  n.  \\  oolson 

J.  C.  Hubinger  Sc  Co.. 
W.  U.  Fairbaim 


Revere  Rubber  Co . 

Houghton  &.  Richards 

£.  D.Leavitt 

Walter  G.  Berg. 

Boston  Woven  Hose  and  Rubber  Co . 

Carver  Cotton  Gih  Co 

Star  Brass  Manufacturing  Co 

Boston  Terra  Cotta  Co 

Jones  Sc  Laugh lin.  Limited 

West  End  Street  Railway  Co 


Wrought  Iron  Casting  Co. 


Houghton  ic  Richards 

Edwin  F.  Glenn 

Samuel  Oakman 

Warden  Manufacturing  Co 

Milford  Pink  Granite  Co 

Norcross  Bros 

Hawkridge  Bros 

E.  D.Leavitt 

Bridgewater  Iron  Co 

Star  Brass  Manufacturing  Co 

Wm.U.  Fairbaim 

John  L.  Burke 

Maine  and  New  Hampshire  Gran- 
ite Co. 

do 

Washburn  Car  Wheel  Co 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

Washburn  Car  W  heel  Co 

Memphis  Artesian  Water  Co 

Norcross  Bros 

Golding&Co 

California  Powder  Co 

John  Souther  &  Co 

Boston  Forge  Co 

Laconia  Car  Co 

Peter  Johnson 

Revere  Rubber  Co 

Cut-nail  manufacturers. 

Waldo  &  Stout 

Harrington  &.  Robinson 

North  American  Pyrogranit  Co 

Severance  Nail  Machine  Co , 

do 

Rhode  Island  Locomotive  Works.. . 

Carnegie  Steel  Co.,  Limited , 


Wrought  Iron  Casting  Co. 


Armington  &  Sims  Engine  Co 

Harri  hou  Loring 

Walter  G.  Berg 

Laconia  Car  Co , 

Mnnhattnn  Supply  Co , 

Haley  Manufacturing  Co , 

Somerset  &  Johnsonburg  Manufac- 
turing Co. 

Hartford  Steam  Boiler  Inspection 
and  1  nsurance  Co. 

Cut-nail  manufacturers. 

Pennsylvania  R.R.Co 

Thomson  Electric  Welding  Co 

N  oponset  Steel  Casting  Co , 

Armington  &,  Sims  Engine  Co 

Revere  Rubber  Co 


City. 


Boston 

Santa  Cruz 

Lynn 

New  York. 
Keokuk  ... 
Boston 


do 

do 

Cambri<I^eport . . . 

Jersey  City 

Cambridgeport . . . 
East  Bridgewater 

Boston 

do 

Chicago 

Boston 


South  Boston. 


Boston 

St.  Paul 

Boston 

Philadelphia... 

Boston , 

Providence 

Boston 

Cambridgeport 

Bridgewater 

Boston 

do , 

Hot  Springs 

Portland 


do..... 

Worcester , 
Boston 


Worcester . . 
Memphis  . . . 
Providence  . 

Boston 

Santa  Cruz . 

Boston 

East  Boston 

Laconia 

Dassel 

Boston 


Bridgeport 

Boston 

New  York . 
St.  Paul.... 

do 

Providence 
Pittsburg.. 


South  Boston. 


Providence . . 

Boston 

Jersey  City.. 

Laconia 

New  York... 

Concord  

Johnsonburg 

Hartford 


Altoona.... 

Lynn 

Neponset . . 
Providence 
Boston 


State. 


Mass. 

Cal. 

Mass. 

N.Y. 

Iowa. 

Mass. 

Mass. 

Mass. 

Mass. 

N.J. 

Mass. 

Mass. 

Mass. 

Mass. 

111. 

Mass. 

Mass. 

Mass. 

Minn. 

Mass. 

Pa. 

Mass. 

R.L 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

S.Dak. 

Me. 

Me. 

Mass. 

Mass. 

Mass. 

Tenn. 

R.L 

Mass. 

Cal. 

Mass. 

Mass. 

N.H. 

Minn. 

Mass. 

Conn. 

Mass. 

N.Y. 

Minn. 

Minn. 

R.L 

Pa. 

Mass. 

R.L 

Mass. 

N.J. 

N.H. 

N.Y. 

N.H. 

Pa. 

Conn. 


Pa. 

Mass. 

Mai's. 

R.L 

Mass. 
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PRIVATE    TESTS. 


Tests  made  for  private  parties  during  the  fiscal  year  ended  June  SO  ^  189S — Continued. 


Date. 


1893. 
Feb. 


Mar. 


Apr. 


May 


June 


1 

6 

6 

7 

7 

7 

7 

14 

14 

18 

25 

2 

2 

6 

7 

8 

8 

8 

0 

9 

13 

U 

22 

24 

25 

27 

27 

27 

HO 

30 

1 

1 

10 
l.> 
;5 
15 
15 
15 
15 

17 

18 
18 
19 
19 
20 
25 
25 
25 
25 
26 

2 
10 
17 
29 

8 

8 
8 
8 

9 
9 


Material. 


For  whom  tested. 


Name. 


City. 


Adhesion  of  nails 
Wrought-iron  bars' 

Steel  bars | 

Stei'l  plate 

Sheet  copper 

Granite 

Brirk 

Steel  plates 

do 

Welded  steel  bars 

Castiron 

Sail  duck 

Castiron 

Chain 

Tacklobl(»cks 

Coiled  spring 

Steel  nIateH 

Steel  bars 

Limestone 

Artificial  stone.. . 

Steel  plate 

(Iranito 

Tackle  blocks...- 

Marble 

Steel  bars 

Ste«-1  plates 

Duck 

Castiron 

Tackleblocks 

Special  metal 

Duck 

Wrought  iron .... 

Brick  ashlar 

Steel  plates 

do 

Steel  wire 

Copper  tape 

Wrought-iron  bar 
Malleable-iron 

anchor. 
Bridge  wire 


Cut-nail  manufacturers. 

Wm.  M.  Home  &  Co 

Eastern  ForgeCo 

Wm.  A  lien  At  Smis 

Chas.  K.  Fletcher 

White  Granite  Co 

C.P.Oakley 

Wm.  Allen  &  Sons 

Ilurrisnu  Loiing 

Thomson  Fle(  trie  Welding  Co. 

Bridgewater  Irun  Co 

Whilon  Hro.  &  Co 

Piienjjc  Iron  Foundry 

Artertian  W;iter  Co 

Waller  ( 't»lenian  &  Sons 

Haley  Mauufaci  uriiig  Co 

Wni.  Al.en  &  Sons 

Hickory  Wheel  Co 

Bowling  Green  Stone  Co 

C.  W.  Metiler 

Harrison  Loring 

K.  B.  Mnlletjr 

Walter  Coleman  &  Sons 

Vermont  Marble  Co 

Pennsylvania  It.  K.  Co 

Cunningham  Iron  Works  Co. . . 

Manhatt.an  Supply  Co 

City  of  Cambrmge 

Boston  and  Lockport  Block  Co. 

do 

Manhattan  Supply  Co 

B.M.  Jones  &C!o 

Fiske.  Holmes  &  Co 

Cunningham  Iron  Works  Co. . . 

AVm.  Allen  <fe  Sons 

Page,  Xewell  &Co 

Chas.  It.  Fletcher 

B.  M.  Jones  &  Co 

Lacouia  Car  Co 


StAte. 


Tackle  blocks 

Cast  iron , 

Cast-iron  plates. . . 

Bricks 

Wood 

Steel  wire 

Castiron 

Steel  bar 

Bronze 

(Castiron 

Steel  plates 

Artificial  stone . . 

Steel  plates 

Steel  tubing 

Copper  wire  and 

rod. 

St4'el  wire 

Steel  plate 

Copper  wire  and 

rod. 

Car  coupler 

Cast-iron  piston 

head. 

Tackleblocks 

Sandstone 

do 
Wrought-iron 

plate. 
Steel  bars 
Bricks 
Car  couplers, 
Steel  tubing 
Cement  briquettes 
Wood 

Steel  tubing 
Boiler  tubes 
Bricks 


Washburn  Sc.  Moen  Manufactur- 
ing Co. 

Boston  and  Lockport  Block  Co 

Amiington  <k.  Sims  Engine  Co 

North  Packing  and  Prtivision  Co.. 

Pasadena  Terra  Cotta  Co   

Wason  Manufacturing  Co 

Pa^e,  Newell  <fc  Co 

Bridgewater  Iron  Co 

Washburn  Car  Wheel  Co 

BoHton  and  Lockport  Block  Co 

Bridgewater  Iron  Co 

Wm.  Allen  £c  Sons 

Graham  Pressi^l  Concrete  Co 

Edwd.  Kendall  &  Sous 

Pope  Manufacturing  Co 

United  States  Cold  Wire  Roll- 
ing Co. 

Pap',  Newell  &  Co 

Albert C.  Isaacs 

Chas.  li.  Fletcher 


Manle V  Howe 

Hunt-Spiller  Manufacturing  Co  . 

Walter  Coleman  Sc  Sons 

New  England  Brown  Stone  Co  .. 

Tenino  Stone  Quarry  Co 

Massachusetts  General  Hospitiil 


Albert  C.  Isaacs 

Coming  Clay  Works 

Springfield  Malleable  Iron  Co  .. 

Pope  Manufacturing  Co 

Walter  G.  Berg 

Wa-Hon  Manufacturing  Co 

Pope  Manufacturing  Co 

Coles  Flue  Kxi>.  and  Bvade    Co. 
Hiram  Walker 


Boston 

do 

WoreesU'r 

Boston 

New  York... 

Kingston 

WoreeNter . .. 
South  Boston 

BoHton 

BridgewaUT. 

lioston 

Providence .. 

Memphis 

Providence ... 

Concord 

AVorcester 

Newton 

Louisville  ... 

Hartfonl 

South  Boston 

Freejwrt 

Providence  ... 

Proctor , 

Alto«(n'» 

South  Boston 
New  y «)rk . . . 
Cambridge  .. 

Boston 

.....do 

New  York 

Boston 

do 

do 

Worcester . . . 

Boston 

..    do 

do 

Laconia 


Worcester 


Boston... 

T*rovidence 

Somerville 

Wheatland 

Springfield 

Bost^m 

Bridgewater... 

Worcester 

Boston 

Bridgewater . . . 

Worcester 

Chicago 

Carabridgeport 

Hartford! 

Hammond 


BoKtou 

Bnltimore. 
Boston 


Mass. 

MaiiS. 

Mass. 

MasH. 

NY. 

Mass. 

MilHS. 

.M  ana. 

Mums. 

Mass. 

MasH. 

R.I. 

Tenn. 

R.L    ' 

N.H. 

Mass. 

Mass. 

Ky. 

Conn. 

&1>ISS. 

Me. 

R.L 

Vt. 

Pa. 

Mass. 

N.Y. 

Mas.<). 

Masa. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

N.  H. 

Mass. 

Mass. 

K  I. 

Ma.**s. 

N.J. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

MasH. 

Miiss. 

Hi. 

Mass. 

(Jonn. 

iud. 

Mass. 

Md. 

Mass. 


Soul  h  Boston i  Mass. 

do '  Mass. 

Providence ;  R.I. 

Cromwell i  Conn. 

Tenino !  Wash. 

Boston '  Mass. 

Baltimore ;  Md. 


St.  Paul 

Springfield. . 

Hartlnrd 

Jersey  City. 
Springfield. . 

Hartford 

do 

Detroit 


Minn. 

Ohio. 

Conn. 

N.J. 

Mass. 

Conn. 

Conn. 

Mieb. 


INDEX. 


Analyses,  chemical:  P»g«- 

Belleville  sprintr  gteel • 582 

Brass 257,258,262 

Brass  broech  plate 2G4 

Brass  j^un  metal 263 

Bronze  lor  8-iiich  B.  L.  carriage 532 

Bronze  life-sav ing  guns 532 

Cast  irons 282-284,532 

Charcoal  flange  iron 532 

Harveyizctl  Bt«cl  bar 532 

Locouioti vo  spring 532 

Nickel  steel 237,238 

Pig-iron,  Muirkirk 284 

RiHe- barrel  steel 215,217,226,227 

Steel  bar,  electrically  welded 532 

Sfeel  bloom ' 532 

Belleville  springs,  compression  of 205 

Solid  springs 211 

With  central  hole 207 

Belting — leather,  rubber,  and  cotton 337 

Remarks 339 

Leather  lacing  used 381 

Cotton  belting — 

2-inch,  3-ply,  solid 370 

Laced  double 382 

3i-inch  (Leviathan),  4-ply,  solid 371 

Laced  double 385 

Laced  single 386 

6-inch,  4-nly,8olid 372,373 

Laced  single 393 

12-inch,  6-ply,  solid 374,375 

Leather  belting — 

2-inch,  single,  solid 340 

2-inch,  single,  joints — 

Belt  hooks 384 

Blake's  improved  belt  studs 385 

Hinge<l  joint 384 

Laced  double 381,383 

Laced  single 383 

6-mch,  single,  solid 341 

6-inchy  single,  joints — 

Belt  hooks 387 

Laced  double 386-388,390,392,394 

Laced  single 386,393,394 

6-inch,  single  (waterproofed),  solid 342 

6-inch,  single  (waterproofed),  joints — 

Bristol's  patent  steel  lacing 397 

Buffalo  belt  fasteners 398,399 

Cemented  scarf  joint 400 

Cemented  and  pegged  scarf  joint 399 

Cemented  and  riveted  scarf  joints 396 

Laced  double 389,395 

Laced  single 388,394 

12-inch,  single,  solid 343 

Laced  double 400,401,402 

12-inch,  single  (waterproofed) 344 

2-inch,  double,  solid 345 

Laced  double 381,382,383 

535 


536  INDEX. 

Belting — Continued.  Pa^. 
Jjeather  belting — Continued. 

4-inch,  doable,  solid 346 

6-incli,  double,  solid 347 

6-inch,  double,  joints — 

Buffalo  belt  fasteners • 398 

Laced  double 389,39L3a5 

Malleable  iron  plates 3(^ 

Steel  plates 397 

6-inch,  double  (waterproofed),  solid 348 

12-inch,  double,  solid 349 

12-inch,  double  (waterproofed),  solid 350 

24-inch,  double  (waterproofed),  solid 351 

30-inch,  double,  solid 353 

Rubber  belting — 

2-inch,  4-ply,  solid 355 

6-inch,  4-ply,  solid 356,357.358 

Laced  double 390,392 

12-inch,  4-ply,  solid 359,360 

2-inoh,  6-ply,  solid 361 

Laced  double 383 

6-inch,  6-ply,  solid 362,363 

Laced  double 390,392 

12-inch,  6-plv,  solid 364,365 

24-inch,  6-ply,  solid 366 

30  inch,  6-ply,  solid 368 

Tabulation ^ 403-421 

Bolts,  wrought-iron,  li-inch 319 

Brass  and  bronze 255 

Brass 257,258,262 

Brass,  remelt 259 

Brass  breech  plate,  12-inch 264 

Brass  slab 260 

Gun  metal 263 

Tabulation 265 

Brick  piers 321 

16-inch  face  brick 324,326 

12-inch  face  brick,  hollow 328 

10-inch  face  brick,  hollow,  bricks  on  edge 330 

8  by  16  inch  face  brick  with  16-inch  base 332 

8-inch  face  brick  with  16-inch  base 333 

Tabulation 334 

Car  couplers,  automatic 287 

Description  of  tests 289 

American 290 

Brown  emergency  link •. 290 

Buckeye 291 

California 291 

Chicago 292 

Drexel 292 

Gould 293 

Hinson 293 

Janney 294 

Johnson 294 

Ludlow 295 

National 295 

Rivers 296 

Standard 296 

St.  Louis 297 

Thurmond 297 

Trojan 298 

United  States 298 

Draw-bar  tests 301,302 

Single-lug  tests 299,300 

Summarized  tabulation 302 

Cast  iron : 

Chemical  analyses 282-284,532 

Columns 315,316 

From  Robert  Poole  &  Son  Company 282 

Old  gun-carriage  truck  wheels 282 

Pig-iron,  Muirkirk 284 
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Oast  iron — Continned.  Page. 

Pig-iron,  Muirkirk  Chemical  analysiB •• 284 

Springfield  Armory,  contract 282 

Watertown  Arsenal 283 

Watervl let  Arsenal 282 

Chain  cable,  shackles,  and  swivels 303 

Cable,  United  States  Light-Honse  Inspector 305, 306 

Cable,  United  States  Navy  Department 807 

Electrically  welded 308 

Shackles  and  swivels,  United  States  Light-Hoase  Inspector 307 

Chain,  iron 309 

Chain,  f -inch,  proof  stress 311 

Columns : 

Cast  iron,  round 315 

Cast  iron,  square 316 

Spruce,  round 318 

Coppers  for  pressure  gauges 267 

Comparison  of  coppers  used  in  gun  to  identify  observed  powder  pressures .  279, 281 

Tables  for  gauge  ^  square  inch  area 273, 274, 275 

Tables  for  gauge  Vn  square  inch  area 269, 277 

Cordage,  hemp,  and  manila 423 

Sewall  &  Day  Cordage  Company: 
Hemp  rope— 

4-iuch 425 

6-inch 425 

Manila  hawsers — 

6inch 426 

8-inch ,  tarred 429 

Manila  rope — 

4-inch 425 

6-inch 426 

8-inch 427 

10-inch 431 

12-inch 433,4^5 

Tabulation 436 

United  States  Light-House  Inspector — 
Hemp,  Russia — 

U-inch 436 

2-inch 436 

2^inch 436 

3-Jnch 436 

3Hnch 436 

4  inch 436 

Hemp,  tarred — 

li-inch 436 

2-inch 436 

2i-inch 436 

3-inch 436 

3i-inch 436 

4-inch 436 

Manila— 

6-thread 435 

9-thread 435 

12-thread 435 

15-thread 435 

18-thread 435 

21-thread 435 

1-inch 436 

li-inch 436 

2-inch 436 

2i-inch 436 

3-inch 436 

3i-inch 436 

4-inch 436 

4Hnch 436 

5-inch 436 

5i-inch 436 

6-inch 436 

7-inch 436 

Cotton  belting.     (See  Belting. ) 

Cotton  cloth 531 
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Endurance  of  rotating  shafta... • 437 

Remarks 439 

Cold-drawn  steel,  single  middle  bearing 451-~457 

Cold-drawn  steel,  doable  middle  bearing 464, 465 

Annealed 466~i74 

Cold-rolled  steel,  single  middle  bearing 441-451 

Cold-rolled  steel,  double  middle  bearing 458-463 

Gantier  steel-- 

0.15  per  cent  carbon 474, 475 

0.17  per  cent  carbon 475,476 

0.34  per  cent  carbon 477,478 

0.55  per  cent  carbon 479 

0.73  per  cent  carbon 480, 482 

0.82  per  cent  carbon 483,484 

1.09  per  cent  carbon 485,486 

Summarized  tabulation 487,488 

Annular  tension  specimens  from  endurance  shafts 489 

Ruptured  shafts — 

Cold-drawn  steel .507 

Cold-rolled  steel 508,509 

Cold-rolled  steel  annealed 510-^519 

Unruptured  shaftj),  cold-rolled  steel 491-506 

Tabulation 520 

Record  of  endurance  shafts  and  annular  tension  specimens 521 

Gun  carriage,  5-iuch  siege,  steel  plate 200 

Gun  specimens : 

3.2-incli  B.  L.  steel  field  guns 13 

Jackets 20-26 

Tubes 15-19 

Tab  u  lation 26 

5-inch  B.  L.  steel  siege  rifle.s 27 

Jackets 33-:^6 

Tubes 29-32 

Tabulation 36 

7-inch  B.  L.  siege  howitzers 37 

Jackets 43-46 

Tubes 39-42 

Tabulation 46 

8-inch  steel  B.L.  rifles 47 

Jackets 63-78 

Tubes 49-62 

Tabulation 79 

10-inch  steel  B.  L.  rifles 81 

Jackets 87-94 

Tubes 83-86 

Tabulation 94 

12-inch  steel  B.  L.  rifles 95 

Jackets 101-106 

Tubes 97-100 

Tabulation 106 

12-inch  steel  B.  L.  mortars 107 

Cast-iron  bodies 119 

No.  21 121-130 

No.  24 131-145 

No.  25 146-150 

No.26 151-155 

No.  27 156-160 

No.  28 161-165 

No.  29 166-170 

No.  30 171-175 

No.  32 176-180 

Chemical  composition 181 

Tabulation 182-186 

Jackets 118-118 

Tubes 109-112 

Tabulation 118 

Hydrostatic  test  of  8-inch  tube  section 187 

Remarks 189 
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Hydrostatic  test  of  S-inch  tube  section — Continned.  T^^g^ 
Endwise  compression  loads: 

Diametrical  etpansion 196 

Longitudinal  contraction 195,196 

Interior  pressare  alone : 

Diametrical  expansion 190 

Longitudinal  contraction 191-194 

Observations  on  ratio  of  longitudinal  extension  to  lateral  contraction 

onsteel  eye-bar 197-200 

Internal  strains  in  Harveyized  steel  bar 285 

India  rubber  vulcanized 523 

Compression  tests 525-^27 

Tension  tests 527-529 

Lacing  leather 881 

Leather  belting.     {See  Belting.) 

Nickel  steel,  United  States  Navy 235-238 

Private  tests.... 533 

Rifle- barrel  steel,  .30  and  .45  caliber 213-232 

Tabulation 233 

Rubber  belting.    {See  Belting.) 

Rubber  buffers 530 

Rubber,  India,  vulcanized 523 

Sandstone  for  Lock  No.  2,  Green  River 335 

Springs,  Belleville 205 

Steel  boiler  plate  for  Watervliet  Arsenal 253 

Steel  plate  for  5-inch  siege  carriage 200 

Steel  bars : 

Casting  for  truck  wheel  plate 201 

Deck-piercing  shells 202 

Forged  from  steel  bloom 243 

Hammered  from  old  bayonets 242 

Hot-rolled  t-inch,  0.74  carbon 245 

Journal  forging 241 

Nickel  for  United  States  Navy 235 

Rifle  barrels,  .30  and  .45  caliber 213-232 

Shafting  from  Springfield  Armory 249 

Welded  from  cracked  Belleville  springs 243 

Welded  up  of  wrought  iron  and  steel  scrap 243 

Wire,  galvanized  strands 531 

Wood,  spruce  column 318 

Wrought-iron  bolts,  li<inch 319 
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